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You engineered more cars, trucks, tractors, and done. We take pride in our close association 


buses than any group on earth. with such an eminent group of engineers. 


You gave Americans more quality for less Our laboratories, our manpower, and ou 
money. “know-how” have always been at your disposal 


Th ] ill be. 
And these motor vehicles have Jasted and ee ee 





lasted . . . until they now have an average age 
of nearly eight years! 


Without this quality, home-front transportation \ E C T 


would have been thrown into chaos. Without it, 4 


you could not have concentrated on designing Cc it 'C | > 
and producing the tanks, jeeps, airplanes and ) 


other equipment so vital to Victory. 





The fact that America is still on wheels is an 
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AWARENESS 


OST thinking people ridicule the 

bland oafs who obstruct traffic 
in busy doorways, pause stupidly at 
the top of subway stairs, walk three 
ond four abreast down busy thor- 
oughfares, and clutter up the move- 
ments of others in elevators. 





Only minor emotional abrasions 
result from such physical results of 
failure to be aware of what goes 
on around one's self. They cause 
major upheavals only to the Terrible 
Tempered Mr. Bangs. 


In business relationships, the same 
sort of lack of awareness can make 
business failures out of otherwise 
capable men, mediocrities out of 
otherwise brilliant operators. 


Constantly alert to the reactions 
of others, exceptional men are 
aware, not on the psychological 
our moment but of one psychological 
wail moment after another Pndechiout 

their business days. They achieve 

smoothly and effectively coordina- 

tion of group efforts, support for 
. their Own programs, solution of 

problems for others. Preconceived 
plans such men will frequently have; 
completely preconceived proce- 
cures, rarely. Infrequently do they 

nave to batier down the opposition 
of associates. Some seventh sense 
tells them when the ground has 
been properly prepared to ready 
© group for joint decision; when de- 
lay will get results faster than ac- 
tion. Theirs is the knowledge of the 
ternal fitness of things. 














, Awareness — of situations, reac- 
‘ons, fiming . . . of what goes on 
nthe minds and hearts of the 
People with whom one works —is an 
portant business asset. Next to 
‘ving it yourself, the best thing 


S to be associated with others 
ho do, 
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NATIONAL DEFENSE DEMANDS 
COOPERATION OF ENGINEERS 


UCCESSFUL development of World 

War II, likely postwar to confute pro- 
moters of rigid governmental control over 
industry, has been the cooperation and col- 
laboration between military and industry in 
producing superior war equipment. 

The situation is interesting because logi- 
cal excuses eatily could have been found 
for totalitarian organization. In view of the 
mechanized nature of World War II, the 
military readily could have established a 
great centralized government engineering 
agency. 

What happened instead, as Col. Joseph M. 
Colby will report in September SAE 
Journal, was the stage development of a sys- 
tem of “functioning teamwork” whereby 
military requirements and production sources 
were coordinated by engineering groups. 
The military engineers operated in produc- 
tion centers, cooperating with engineers of 
industry, who thereby were enabled to util- 
ize their own design, development, test, 
and manufacturing facilities. 


Development Needed 


Col. Colby, who is Chief, Development 
Division, Office of Chief of Ordnance, will 
explain that this system admirably met 
needs for adventuresome and pioneering, 
yet sound and rational, development of au- 
tomotive war equipment. He will assert 
that it resulted in the production, and in 





Formulas Expedite 
Helicopter Design 


OPULAR subject for controversial discus- 

sion is the helicopter, which apparently 
means many possibilities to many people - 
and vice versa. Experienced pilots of stand- 
ard-design aircraft insist the lay public has 
been oversold on the helicopter’s advantages, 
including ease of operation. Helicopter ex- 
perts insist their craft has everything, and, 
additionally, is the safest, easiest to fly, 
most convenient of planes. 

Whatever the pros and cons may say or 
do, and however prolonged their arguments, 
helicopters appear to be deéfinitely in the 
current and postwar aviation picture. In 
September SAE Journal a technical treatise 
by R. H. Prewitt, of Kellett Aircraft Corp., 
will present, in simplified form, some of the 
known and proved factors in_ helicopter 
design. 


record time and volume, of equipment su- 
perior to that of the enemy. In fact, he will 
suggest that the system worked so satisfac- 
torily as to merit perpetuation, postwar, “in 
order that our fighting forces of the future 
may have the continued benefits of this 
close, cooperative teamwork.” 

Col. Colby will commend SAE’s role in 
coordinating military engineering require- 
ments with automotive engineering possi- 
bilities, and will describe how, with the co- 
ordinated aid of American automotive 
engineers, the Allied forces obtained the 
prime military advantages of constantly im- 
proving equipment, successfully substituted 
horsepower for manpower, assured victory 
by developing extremes of mobility, fire- 
power, and protection. 


Engineering Team 


This engineering team still has a big job 
ahead, Col. Colby will report. He will ex- 
press confidence that the war-developed sys- 
tem, which he will characterize as “the 
finest expression of the working of an in- 
telligent democracy,” can achieve the com- 
plex and extensive objectives. *These will 
be listed as including: 

®@ Designing tracked combat vehicles of 
minimum bulk and weight, maximum mo- 
bility. 

® Developing electrical equipment which 
is free from interference, completely pro- 
tected against dust, moisture, and corrosion. 

® Improving engines, air cleaners, fuels, 
and lubricants for military vehicles. 

®@ Adapting synthetic rubbers to applica- 
tions in military vehicles. 

° Keeping tank-automotive equipment 
one year ahead of any enemy’s in production, 
two years ahead in development, three 
years ahead in thinking. 


Specialized Work 


Col. Colby will reveal that motorized 


warfare requires special automotive engi- 
neering design, development, and produc- 
tion techniques. The job 1s more serious 


than merely mounting armament on con- 
verted civilian vehicle Indicative of the 
requirements of war with engines, he will 
explain, are these trend: 

Tracklaying vehicles have driven horses 
from the battlefield. Motor carriers largely 
have obsoleted railroads in war theaters. 
Mobile fire power demands that big guns be 
carried, not towed. Operating personnel 
must be protected by armor. Tracks should 
be used only where and when wheels are 
inadequate. 
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PASSENGER-CAR BODY IMPROVEMENTS SUGGESTED 
BY NATIONWIDE POLL OF CUSTOMER EXPERIENCE 


S the customer always right? 

Engineers sometimes are inclined to 
think that, so far as matters technical are 
concerned, the question is purely rhetorical. 
Still, others say, the customer can be highly 
objective and, in his own amateurish way, 
operates a product proving ground. 

Nontechnical but interesting findings 
from the proving ground operated by own- 
ers of passenger cars will be presented in 
September SAE Journal in the form of re- 
sults of public polls on customer likes and 
dislikes about passenger-car bodies. It was 
conducted by four newspapers at the re- 
quest of the SAE Passenger Car Body Ac- 
tivity for the purpose of ascertaining trends 
of thought in the customers’ minds. 


Practical Approach 


The presentations of four newspaper au- 
tomobile editors will reveal that the cus- 
tomers live in no ivory towers, and other- 
wise are objectively realistic in their think- 
ing. Nationwide, they indicate preferences 
for four-door sedans; wider bodies; more 
comfortable seats; reinforced drivers’ seats, 
fully adjustable; plain, practical, cleanable 
upholstery; improved ventilation to elimi- 
nate drafts; sound-proofing; heaters, ra- 
dios, and clocks which are conveniently lo- 
cated and which work; wipers on rear win- 


dows as well as on windshields; better 
vision all around; jacks which can be used 
without planning a major engineering 
operation. 


Customer Thinking 


Customer thinking takes an _ intensely 
practical trend, it will be shown, demands 
being made for such down-to-earth’ items as 
these: 


Brakes which hold when cars are parked 
on hills. Windshield wipers which wipe 
when most needed. Bumpers installed at 
uniform heights to give protection, not 
merely appearance. Sun shields which shade 
the eyes. Door latches which really lock. 
Headlights which, turning with the wheels, 
throw light where it is needed. 


Sectional differences of opinion will ap- 
pear in these published results of local 
surveys. For instance, air conditioning 
would be highly popular ingthe South, ac- 
cording to Gordon Hebert, of the New 
Orleans Times-Picayune, but is not greatly 
in demand on the Pacific Coast, according 
to John D. Burke, of the San Francisco 
Examiner. 


Mr. Hebert will say that Southern car 


owners like bright-colored, chrome-trimmed 
bodies, but also they want comfort, conve- 













nience, and safety. They like tool locker 
which can be reached without distur 
passengers and cargo, and compartmess 
with sufficient room to carry necessities 

Mr. Burke will outline difference 
opinion between urban and rural wants, by 
will indicate that overall preference jig §, 
gray, unadorned four-door sedans. Sliding 
roof panels, seats convertible into beds, hand 
brakes which hold parked cars on hills, ang 
bumpers at uniform heights are suggested 

Midwest car-owners, it will be reported 
by Herbert D. Wilson, of the Chicago He. 
ald-Examiner, have expressed general satis. 
faction with 1942 models, but would 
softer seat cushions, full adjustable ; 
seats, more headroom, insulation, and hex. 
ers providing equal warmth for all passen- 
gers. Many owners expressed the opinion 
that cars and bodies already were 





so long as 


to make parking and garaging difficult, SAE 
Utility Rules 2 
Motorists of the East, Bert Pierce, of the N 
New York Times, will say, desire improve. L 
mients made in body hardware to keep d 
latched and locked. Dirt-resistant uphol- 
stery, ‘more accessible locations for instr. 


ments and controls, more space for | 
and drip moldings to carry away rain 
among other requirements. 





Lead-Gridded Silver 
Bearings Under Test 


Se.-VER bearings, surface-gridded with 
lead are intriguing automotive engi- 
neers. Reasons, among others, are operat- 
ing tests which show such results as 4000 
hr of service for connecting-rod bearings in 
engines operating at 2700 rpm at approxi- 
mate maximum load of 1100 psi, and 1000 
hr at approximate maximum load of 2100 
psi. Under similar conditions, babbitt bear- 
ings last only 70-100 hr, cadmium-silver 
bearings 600-700 hr. 

Increased bearing life similarly has inter- 
ested the armed services, which have put 
silver bearings to exhaustive wartime tests 
and uses. These successes come after 20 
years of trying, E. B. Etchells and A. F. 
Underwood, of Research Laboratories Divi- 
sion, General Motors Corp., will say in 
September SAE Journal. 


‘WAR IMPROVES 
PISTON RINGS 


OTORIZED World War II has intensi- 

fied engineering experience with piston 
rings, with results productively beneficial 
currently and postwar. 

For example, D. M. Smith, of McQuay- 
Norris Mfg. Co., will remark in September 
SAE Journal that wartime improvements 
are likely to obviate faulty piston rings as 
traditional alibis for engine failure. 

Evidently many things, engineeringwise, 
have been happening to piston rings. 


Tailor-Made Rubber 
Available Post-war 


ELPFUL difference between natural and 

synthetic rubbers, additional to elimina- 
tion of the long haul between source and 
processing, lies in the possibility of tailor- 
making synthetics to specific needs and ap- 
plications. Long-chain molecular arrange- 
ments with high polymers are subject to an 
infinite variety of rearrangements with in- 
teresting results, such as full control over 
qualities and characteristics, constituents and 
properties. 





The Cover 


N war or in peace, tractor de- 
sign must be moving ahead 
as well as looking ahead — and 
needed, up-to-date tractors 
must continue to emerge regu- 
larly from factory doors. Some 
go to their tasks by rail, some 
by truck —all play a vital part 
in our economic progress. 
The number of SAE men 
concerned with tractor devel- 
opment has grown steadily 
through the years. Cooperat- 
ing under. the SAE aegis, this 
group was ready and able to 
serve its Government when 
war crises brought new prob- 
lems to be solved. 
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And, as Ellwood F. Riesing, of Fires 
Industrial Products Co., will suggest 
September SAE Journal, the possibilities of 


the possibilities are just beginning to be vis kor 
ualized. He will predict early develo 
not merely of tailor-made rubbers, bu We 
synthetic rubbers possessing tailored-to-order ee 
physical properties. 

Mr. Riesing will explain that synthetic rub 
ber is much more sensitive to compounding 


than is the natural product, so that various 
techniques of compounding can be used of SAL 
obtain various desired properties. For in 
stance, just a change in compounding t 
nique has extended the flexing fatigue 
sistance of a rubber part by 1000%, 
given it an operating life of 99,000 cycles 
instead of 9000. 
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Progress Rapid 
In Gear Design 


REQUENTLY overlooked engineering 
miracle is the transmission of gre 
power by little gears. Achievements 0 a 

field are so remarkable that sometimes © 

seems as if realists do the job even as Ue DE 
theorists are proving that, on er, it cals ie 
not be done. 

Case in point is the Rolls-Royce “Meri 
aircraft engine. Within a d ¢ its “t 
power has been doubled without appre 
increasing the size of the gears waich US 
mit that power. 

Methods of designing and sfactur 
these highly loaded gears without sig 
weight increases will be descrvcc ? 
tember SAE Journal by For Mcrat‘ 
land, of Packard Motor Car ‘ 
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nfluence and, services of the SAE War Engi- 
Board have increased steadily in the last two 
ears. Accomplishments of the Board’s first years of opera- 
9 were major elements in achievement by SAE of the 
rdnance Distinguished Service Award in December 1943. 
hat time the Board’s activities have been intensified 
reviously explored areas and extended to many new 


ry month it becomes clearer that the projects of this 

t SAE war agency will bring a wealth of long- 

mm benefits to the reconversion and peacetime operations 

notive industry and that the type of technical 

rk performed by the W. E. B. is destined for perma- 

y. Under the leadership of Chairman J. C. Zeder, 

he W. E. B., in both concept and operation, has injected 

new and vital ingredient into the SAE technical com- 

tructure-an ingredient for which peacetime de- 

hands promise to be fair and considerable, however al- 
| the organizational background. 





Continues Expansion of 


Scope and Effectiveness 


W. E. B.’s operating program since early 1944 has been 
shifting to long-term basic projects involving design and 
manufacturing procedure, processing, and compilation of 
fundamental engineering data. Current agenda are ex 
tending into the future and inviting the cooperation of 
scores of experts and technicians from diverse industrial 
fields. 

Evidence of W. E. B.’s broadening, for instance, is found 
in a spring project which began in answer to an Ordnance 
request that W. E. B. prepare engineering data on spiral 
and helical springs for the benefit of manufacturers. The 
project proceeded to leaf springs, then to volute, and now 
encompasses torsion bar springs. Its progress has been 
marked by a series of original and comprehensive technical 
manuals— “Manual on the Design and Application of 
Spiral and Helical Springs for Ordnance,” “Manual on the 
Design and Application of Leaf Springs,” and “Manual on 
the Design and Manufacture of Volute Springs.” Prepara 
tion of these manuals developed from military necessity, 
but they will contribute to peacetime operations. 
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SAE War Engineering Board Committees at Work 


Wadecn 


of places for the U. S. Army and Navy. 


Another W. E. B. contribution to technical literature has 
been the preparation of a “Manual of Design for Corro 
sion-Proofing Military Vehicles.” This project, stemming 
from war with the elements as well as the Japanese in the 
Pacitic Theater, has multiple objectives. Preparation of 
design data will make corrosion-proofing a vital part of 
the design and manufacture of military vehicles. Recom 
mendations for “field fixes” will enable the military to stop 
the loss of equipment and service through widespread cor 
rosion of parts and units of land and amphibious vehicles. 
Critical review of Ordnance’s current corrosion-proofing 
procedures will affect early improvements. The project 
covers corrosion-proofing of electrical components, brakes, 
hulls, bodies, fenders, hoods, fuel systems, radio, exhaust 
systems, and cooling systems. Roundly 100 engineers and 
technicians have been participating in the work, which has 
extensive post-war implications. 

Not all W. E. B. projects involve engineering so closely 
related to the fighting front, for Ordnance views the home 
production front as highly important also. This attitude 
was revealed in its request that W. E. B. do something 
engineeringwise about the castings situation. 


Story here 
was that 


production of steel, malleable, gray iron, and alu 


Big J i 
CW 


‘ey 


Work at points where field tests originate is regular practice in SAE War Engineering Board committee operations. 
automotive experts, functioning under SAE War Engineering Board auspices, have attacked and solved war-born problems in scorté 


Top-ranking 


A few of these groups of engineers at work are shown in the above pictures 


minum castings — all needed in volume for new appli 
in war equipment — was handicapped by shortages 
power, materials, production facilities, experience, an 
embarassingly high percentage of rejections. 
Needed, Ordnance explained, were comprehensiv 
neering data on process control procedure to guid 
dries in establishing process control, utilizi1 


for strategic alloys, preventing imperfections. W. | 
Iron & Steel Committee, taking over direction 

ect, organized working committees of metal 
engineering representatives of vehicle manu 

als producers, foundries. 
the project, 


More than a year wa 
with résults which include prod 
scries of manuals giving foundries the desired 
and Ordnance the desired production. 


= Action on the Home Front 
W. E. 


different sectors of the home production fro! 


B. has found opportunities for set 


plications are numerous and engineering 
catastrophic. These points were raised in co 
official limitations proposed for 1944 civiliat 
production. The catch, as recognized by W1 
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-ye Branch, the Automobile Manufacturers’ Association, 
and the Automotive Council for War Production, was 
dual. A large proportion of these so-called civilian trucks 
would be used to transport war goods. A substantial pro- 
portion als: night be requisitioned for military use. Any 
grious curtailment of materials, however helpful to con- 
grvation, might boomerang 

W. E. B.'s 1944 Civilian Truck Production Committee 
came out of an engineering huddle with definite recom- 
mendations for amending the proposed limitation order. 
jt endorsed some measures for conservation; it recom- 
mended that certain materials be released for manufacture 
of the trucks, among them tin for solder, aluminum paint, 
and military-type battery cases, that they might render the 
service expec ted of them. 

Another home-front project developed from a request 
by the Petroleum Administration for War that W. E. B. 
ascertain ways and means of conserving tetraethyl lead 
without jeopardizing cars and trucks, increasing the de- 
mand for spare parts, or complicating maintenance diffi- 
culties. W. E. B. recommended that regular gasoline be 
kept at least at 70 octane for use in passenger cars and 
light trucks and that premium grades be held to 76 octane 
and limited to consumption by heavy trucks and buses. 


a Pattern of Engineering Service 


These and other W. E. B. projects have formed a pattern 
of operations. While few projects ever are confined to 
single pieces of the pattern, overlapping of work and re- 
sults being epidemic, still there is an observable template 
along such lines as: 

* Engineering advisory service to military and civilian 
agencies, involving engineering projects and research. 

* Engineering advisory service to military and civilian 
agencies, producing recommendations based upon engineer- 
ing knowledge and experience. 

* Engineering advisory service to war industries, par- 


MP : oe 
cularly in solving engineering problems of design, con- 


trol, or production. 

. Engineering recommendations relative to tests, sub 
stitution of materials, and process controls for the military 
or civilian agencies or industries. . 

W. E. B. has been successful not only in handling in- 
creasingly complex projects, but in attracting and inspiring 

intensive and extensive cooperation of scores of experts 
0 specialized fields. Typical is cooperation in a project 
nvolving the protection of automotive military equipment 


the 
ne 


against the effects of fungi. Ordnance sought W. E. B. 
advice relative to selection of parts to be treated with tung- 
cides, methods of treatment, and probable effects of tungi- 
cides upon adjacent parts. Special objective was the 
preparation of specifications for fungicides and their ap- 
plication. Participating in this project are representatives 
of the military, of government, of motor vehicle and equip- 
ment manufacturers, of research institutions, of universities, 
and of other organizations. 

Early in organization of the project, thought developed 
that basic cause of corrosion in military equipment, par- 
ticularly in transportation or storage, might be bacteria. 
Problems arose also in finding fungicides which would 
assure protection, yet create no danger of toxicity during 
treatment, nor damage materials. The work was inaugu- 
rated by seeking protection for gaskets and electrical equip- 
ment, and engineers, chemists, bacteriologists, and other 
specialists have been conducting laboratory tests of cork, 
paper, rubber, synthetic, and felt gaskets variously treated. 


m Stage Engineering 


W.-E. B. projects customarily proceed by stages. For 
instance, a project designed to inform Ordnance whether 
molded clutch facings satisfactorily could replace asbestos 
woven materials began with a meeting Sept. 11, 1942. 
Meetings, test, and progress reports successively material- 
ized until in February 1943 Ordnance asked whether Buna 
S might be used in the manufacture of clutch facing mate- 
rials. A new series of tests, meetings, and reports con- 
tinued through May, June, August, September, October, 
ard November 1943. The final report was presented to 
Ordnance in June 1944. Based upon field, service, and 
laboratory tests of approximately 50 materials, it informed 
Ordnance that Buna S was satisfactory as a substitute for 
natural rubber, but that molded clutch facings would be 
unsatisfactory for combat service. 

Frequently W. E. B. is asked to develop technical infor- 
mation in unexplored fields, or to compile available data. 
The U. S. Navy Bureau of Ships had such a request, call- 
ing upon W, E. B. to undertake to develop ways and 
means of reducing, eliminating, or controlling torsional 
vibration in the Navy’s numerous diesel engine installa- 
tions. Specifically W. E. B. was asked to ascertain and 
report on torsiograph instruments for use by regular Mavy 
personnel, simple devices for calibrating records, technical 
data on vibration dampers and, further, to encourage co- 
operation between engineers for agreement on instrumenta- 
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tion and techniques, create better understanding of the 
problem among technicians and engineers. 

This project began with a survey of present techniques 
for measuring the amplitude of torsional vibration. Al- 
ready it has produced voluminous new technical litera- 
ture. Four distinct operating phases are visualized: 

I. Survey of present measuring techniques. 

II. Survey of techniques for estimating nominal stresses 
from amplitudes. 

III. Ascertaining the significance of estimated nominal 
stresses, including (a) stress concentration, (b) materials, 
(c) other working stresses, (d) engine operating data, and 
(€) fatigue tests. 

IV, Suggestions for simplifying means of indicating 
dangerous stresses. 


m Auxiliary to Fighting Forces 


Such projects serve to make W. E. B. an engineering 
auxiliary to the fighting forces. Its position is recognized 
by the higher ranks, who recently requested W. E. B. to 
work with Ordnance packaging experts in developing 
methods of protecting engines, vehicles, and spare parts 
against corrosion during transportation and storage. 

This project has involved series of tests and progress re- 
ports, with suggested specifications for packaging and pro- 
tective preparations. It has produced results satisfactory 
to correcting some of the difficulties and is proceeding 
toward completion of the job. 

Such cooperation with the military is routine with 
W. E. B., which undertook, again at Ordnance request, to 
analyze captured military vehicles for design and _per- 
formance characteristics after Ordnance had finished its 
study of combat qualities. Roundly roo analysts, consult- 
ants, metallurgists, and engineers representing manufac- 
turers of vehicles, engines, accessories, and equipment de- 
voted days to close examination of Nazi, Italian, and 
Japanese ordnance. 

Some items immediately were written off as inferior; 
others proved interesting in some respects. Out of these 
studies came recommendations for additional studies — in- 
cluding tests by American manufacturers —of synthetic 
rubber seals for tank turrets, Maybach composite torque 
ccnverters and fluid couplings, and other parts found to be 
new, different, or promising. Immediate tangible result 
was the preparation by W. E. B. of an illustrated catalog 
which gave American engineers and manufacturers full in- 
sight into the engineering of enemy competitors. 

W. E. B. continuously has aided both the mechanized 
U. S. Army and Navy to wage war on wear in motorized 
equipment. W. E. B. job for Ordnance developed during 
the peak of desert warfare in Africa—dust protection of 
military vehicles. Army tanks were subjected to “dust 
bowl” tests near Phoenix, Ariz. Army trucks operated in 
a “dust room” at South Bend, Ind., where engineers out- 
did Nature by creating dust storms of the worst abrasives 
under full control. These operations were coordinated 
with laboratory tests by engineers representing manufac- 
turers of vehicles, tractors, and air cleaners. 

Sudden ending of desert warfare came just as the tests 
were demonstrating that dust-wear is impossible to ascer- 
tain in any reasonable time. However, the tests were in- 
strumental in establishing the need for use of precleaners 
as well as aircleaners, and for further tests and research by 
designers of aircleaners for the specific purpose of develop- 


20 





ing equipment affording protection against fine dust py, 
ticles. : 
Wear protection of the U. S. Navy’s diesels became 
W. E. B.’s concern through a project designed to develop 
ways and means of ascertaining the quality of chron 
plating applied to cylinder liners and of measuring jx 
porosity. The Navy called especially for engineering ¢ 
teria— measurement of wear in time values, methods r 
measuring greatest wear in inches, ways of measuring gj 
consumption in brake horsepower hours per gallon, 


= Ground Floor Engineering 


Characteristic of the way in which W. E. B. projegs 
get down to basic facts and follow ground floor engines. 
ing techniques was W. E. B.’s work with winterization of 
Ordnance automotive equipment. When cold room tes: 
proved inadequate, W. E. B technical committees wen: 
into the arctic field with the vehicles, produced engine: 
ing recommendations for effective methods of applying 
heat, for the instruction of military personnel in operating 
automotive equipment in the arctic, and for the design 
and construction of satisfactory arctic proving grounds 
By-product was the preparation, for the particular benefit 
of manufacturers, of exhaustive technical data on winter as 
operating conditions to be met by vehicles, accessories, T 
fuels, lubricants, batteries, tires, heaters, and other equip. 
ment. 

Definitely post war has been a W. E. B. project with 
Lumanitarian aspects, undertaken jointly for the Arm 
Surgeon General, American Association of State Motor 
Vehicles Administrators, and the Automobile Manutsc. 
turers Association. Objective of W. E. B. has been t 
the engineering work necessary to development of driving ‘ 
aids enabling wounded veterans of World War II satel) aps 
and efficiently to operate motor vehicles. 

The project began with a survey of driving aids 
veloped here and abroad, the development of addition’ 
devices as needed, and the preparation of recommendations 
for their application of vehicles. Desired was simplicity of 
cesign and construction; installation at local garages and 
repair shops. 

Studies, tests, and experiments revealed that prosthet 
devices supplied at Army hospitals were adequate to equip 
the majority of veterans for driving. The few addition 
aids developed in the form of steering column extensions r 
of hand controls, and of pedal stirrups and hand levers 
for amputees. Drawings, specifications, and photograph 
were prepared for manufacturers of vehicles and accts 
sories so that the aids might be applied to any model ¥¢ 
hicle as soon as the lifting of wartime restrictions up0 
production and materials permitted of manufacture 
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m Long-Term and Short-Term Projects 


Simultaneously with these complicated projects, W. E.B 
has completed numerous hurry-up jobs for military 2° 
civilian agencies. Since its organization in 1942, mom 
than 115 engineering projects have gone through ™ 
W. E. B. engineering mill. Some projects have demanctt 
exhaustive studies and the cooperation of many exper 
others have been based upon engineering know! 
experience, requiring only decision. Many W. E. B 
projects have definite peacetime applications, some aims 
exactly as completed for the military, others after se 
sary modifications. 
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RANSPORT PROGRESS REVEALED 
at K.C. AIR TRANSPORT MEETING 





ISAS CII Section’s Air Transport 
K ‘Mesting June 7, in the Continental 
Uotel. br ‘ta record meeting up to date 
tary and civilian transport en- 
eering problems by describing solutions 
which have long been vexing 
quipment designers alike. 
meeting was opened by Sec- 
n R. W. Rummel at ro a. m. 
ech of welcome and the in- 
the morning session’s chair- 
K. Morgan, director of engi- 
ranscontinental & Western Air, 


Mg session papers were of par- 
rest to the local SAE members 
ngaged in the aeronautical and 

istries. They dealt with the 
electrical energy to operate 
nents of the aircraft during 


paper, written by Harold W. 
Fred Foulon of Douglas Air- 
and presented by W. L. 
ering department, Douglas 
a, Okla., portrayed the ad- 
clectromechanical actuating 
actuating of massive aircraft 
under flight conditions encoun- 
turbulent air. The demands of 
rcraft on the ingenuity of the 
ngineer have been heavy, and 
ibt, become heavier as the air- 
try continues its normal growth. 
oad paper, Future Electrical 
Austin Trumbull, United Air 
nd presented by E. P. Buckthal 
company, left little question of 
lished by aircraft electrical en- 
rtunately insufficient time pre- 
liscussion of the steps Mr. 
which caused him to arrive 
that electrical energy will be 
not too distant future for air- 
Nevertheless, the pyramiding 
al load requirements of air- 
ist few years makes us admit 
appears to be in that di- 


er, Auxiliary Power Sys- 
el rcratt, by Sidney Schnitzer, 
= _Vennis DeCourcey and Karl 
boeing Aircraft Co., outlined 
th of auxiliary power sys- 
and indicated in an effec- 
basic analysis which must 
ach model aircraft if an effi- 
endable auxiliary power system 
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by J. R. Kessler 


is to be installed. It also indicated the very 
keen competition which exists between the 
proponents of each type of auxiliary power 
system. Mr. Martinez presented this study. 

The afternoon session was brought to or- 
der at 2 p. m. by Mr. Rummel. : M. F. 
Vanik, airworthiness requirements engincer, 
Boeing Aircraft Co., was introduced as 
chairman of this session. These papers were 
of particular importance to both the trans- 
port operators and the transport aircraft 
manufacturers as well as local SAE mem- 
bers and guests. 

The first, Package Heating Systems by 
H. R. Porter, TWA, brought out the many 
factors which were investigated and must 
be taken into consideration in the design- 
ing and installing of a modern package 
heater unit in aircraft operating in the 
transport category. The unique method em- 
ployed by TWA to increase the passenger 
comfort level on their Boeing Stratoline: 
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was outlined. There was little doubt but 
that many diversified engineering problems 
came up during the design of the package 
heater unit and were successfully solved 
during the development period as attested 
by the comfort level being experienced by 
the passengers and crews of these aircraft. 
The second paper, Application of T-Cate 
gory Licensing Test Information to Airline 
Operation, by R. C. Loomis, superintendent 
of flight research, TWA, outlined clearly 
the advantages to the operators of aircraft 
which meet the existing CAA requirements 
for T-Category aircraft. In addition he 
pointed out the additional safety and per- 
formance which can be realized by aircraft, 
licensed in this category. It was brought 
out, however, that licensing aircraft under 
T-Category, places an additional burden on 
the manufacturer since he must make a 
more complete demonstration of the air 


lane’s performance. The importance of 
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airport survey was stressed as well as the 
effect of obstructions, near the airport and 
in the flight path, on the take-off and land- 
ing distances. 

The third paper, General Discussion of 
Factors Relative to Selected Stall-Speed 
Regulation for Air Transport Airplanes, was 
presented by M. F. Vanik. During the 
presentation of this paper, F. M. Bondor, 
acting chief, powerplants, CAA Region 5, 
acted as chairman. This paper forcibly em- 
phasized the advantages to be obtained by 
the manufacturer, transport operator, and 
the nation if the present stall-speed require- 
ment was deleted from the T-category re- 
quirements. The points were well presented 
as attested. by the lively discussion at the 
end of his paper of the factors involved 
which would be affected by the elimination 
of the stall-speed requirements. 

The day’s meetings were closed by Whit- 
ney Kerr of Pratt & Whitney Aircraft Corp. 
of Missouri. He was the chairman of the 
general committee appointed to arrange the 
meeting. Mr. Kerr is to be commended for 
a well-arranged and 
meeting. 

Mr. R. W. Rummel introduced Com. 
A. F. Bonnalie who presided as chairman of 
the Symposium. The first paper during 
this session was presented by Capt. C. H. 
Schildhauer, USNR, Naval Air Transport 
Service Command, who outlined the impor- 
tance which the Naval Bureau of Aeronau- 
tics placed on the training of personnel for 
the operation of the Mars type transport air- 
craft and the achievement of this aircraft 
for transportation of supplies and_person- 
nel in the Pacific Theater of Operations. 

Lt.-Col. N. K. Warner, chief, training 
division operations, Army Air Force, pre- 
sented the second paper, We Have to 
Train Our Personnel, prepared by H. B. 
Fisher, technical adviser, mechanic and en- 
gineering training operations, Air Transport 
Command. An excellent set of _ slides 
showed to what extent the Army Air Force 
has gone to train its personnel in the effi- 
cient operation and maintenance of the va- 
rious components and systems of a modern 
aircraft. 

R. C. Stunkel, Lockheed Aircraft Corp., 
presented the third paper on Indoctrination 
Period for Operation of New Type Airline 
Aircraft, an excellent outline of the impor- 


smooth-operating 





HE success of the June 7 

Kansas City Section Air 
Transport Meeting was due 
in a large measure to Carl 
Marston Berry, Lewis-Hi Oil 
Co., past-chairman of the 
Section, who appointed the 
committees responsible for 
the meeting, and to R. W. 
Rummel, Section chairman, 
who conducted the meeting. 
Serving with them were 
Whitney M. Kerr, John L. 
Bunce, R. G. Horridge, W. 
H. Hooper, J. R. Kessler 
and D. S. Flynn. 

















Materials 


by Irving E. Aske 


ESTERN MICHIGAN  Section’s War 

Emergency meeting, June 15, at the 
Occidental Hotel, Muskegon, drew an at- 
tendance of 175 members and guests from 
Muskegon, Grand Rapids and Grand Haven. 
Adding to the engineers’ interest in what is 
being manufactured locally for winning the 
war, many exhibits were attractively dis- 
played on the mezzanine floor of the hotel, 
under the direction of John Wierengo, Con- 
tinental Motors Corp., chairman of the 
Publicity Committee. 

The technical program was comprised of 
three papers: “Induction Hardening Appli- 
cations, Method and Practical Results,” by 
F. F. Vaughn, Caterpillar Tractor Co., 
which was presented at the session headed 
by Chairman G. W. Thomas, Continental 
Motors Corp.; “Stress Analysis,” by Charles 
W. Gadd, Research Laboratories Division, 





tance of the training of operating personnel 
who are to operate new-type airline aircraft. 
It was agreed by the discussers that this 
training is necessary; however, whether the 
training is done at the manufacturer’s plant 
or the airlines operating base is still contro- 
versial, but in the final analysis it appears 
that the economics involved will be the de- 
termining factor. 

Daniel B. Woodyatt and Arthur W. Jer- 
rems, both of United Air Lines, Inc., pre- 
pared a paper on An Analysis of the Fun- 
damental Training Problems Created Within 
an Airline by a Transition from Two-En- 
gine to Four-Engine Equipment. Mr. Wood- 
yatt presented this paper and stressed the 
importance of a training program for the 
entire organization, captain down toc —and 
sometimes including—the janitor. There 
were many good points in his paper which 
were developed sufficiently to show the effect 
of these points on the economics of airline 
operation. 

William B. 
lines, Inc., 


Lester, Jr., American Air- 
presented a paper, Development 
of an Airline Training Program for Flight 
Personnel Involving Four-Engine Equip- 
ment, which clearly outlined the problems 
facing the airline operator in selecting train- 
ing and maintaining flight personnel at 
peak efficiency. The “on-the-job” training 
was stressed as the preferable type of train- 
ing since it involved the least cost to the 
operator in the majority of cases. 


22 


General Motors Corp., at the session 
which Stuart Nixon, Sealed Power C 
served as chairman, and “Materials ir 
Bomber Construction,” by A. B. Richard 
cf the Willow Run Plant, Ford Motor CG 
Paul Lane of Muskegon Piston Ring C 
presided as chairman at the last session 

All papers were accompanied by projector 
slides operated by C. Messner of Continen 
tal Motors Corp. 

The 1:30 meeting was opened by Vi 
“Chairman W. A. Engstrom of Western 
Michigan Section, officiating for Earl Gir 





chairman. 
Two movie films were run by Mr. Gr 


leau during the afternoon session, showing 
engineers at work on Saipan and th mb 
ing of France. on July 31. Reels were 
loaned by courtesy of Major H. A. Fowler 
AC/AS, M&S, Headquarters AAF, Techni 
cal Information Office, Washington 

Mr. Vaughn’s talk on induction harden 
ing was so full of interesitng applications 
high frequency surface hardening to ferrou 
metal products that it would be necessary 
to publish the entire discussion to do it 
justice. Mr. Vaughn pointed out that his 
company has found induction hardening 
successful that they have installed fou 
9600 cycle, 500 kw generators to hand 
range of 400 different parts, such as 
inder liners, crankshafts, valve rocker 
gears, pins and rods. 

In hardening coarse gear teeth they 
found it necessary to preheat the gear to 
about 500 deg before surface hardening in 
order to prevent the gear from going out 
of round. 

The author said that all h-f ha 
apparatus should be classified as produc 
tools for the conversion of electrical energ 
into heat. He pointed out the necessity ot 
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having high power output to limit heat 
penetration to a shallow depth of harden- 
ing. He further stated that one of the most 


important factors that has contributed to the 
sweeping acceptance of h-f hard 
split-second control of heating um 
tenth of a second in heating time ma 
the range between success or failure 
proper hardening. The hardening 
must be 80% of the heated zo 

Slides were shown to illustrate the rela 
tion of micrograin structure t wer use 
time of application and h 
When the heat is applied 
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yecomes coarser. He pointed 
urface cracks are caused by 

ng. In hardening cylinder liners 
ive heating and quench, 

wly rotating. The hardened 


a depth of 0.065 to 0.075, Rock- 
52 After hardening the liners 
awn to relieve heat stress. The out- 


not affected. In hardening 
wi they use a five-station machine 
tak 10 sec to harden the face 
wi to C 65-67. For crankshafts 
500 kw generator of 3000 cycles, 
tation automatic machine. 
ing his talk Mr. Vaughn said that 
quency hardening is auto- 
exceedingly fast, it also provides 
a method whereby you can produce scrap 
rapidly, if not sufficient pains are first 
establish perfect procedure. 


Mr. Vaughan’s paper was discussed by 
Myers, Sealed Power Co., Richard Fox 

tal Motors Corp., Charles Locke 
West Michigan Steel Co., and R. Kam- 


go, of Shaw Box Crane Co. Mr. Myers 
liscussion as to the relative 
ibe sets versus rotating gen- 
was settled in favor of gen- 
where products could be hardened 
¢ les. In small parts megacycle 
indispensable. 
to Mr. Locke’s question as to 
rts may be for hardening, Mr. 


aid that diameters of 1 in. are 
to har len because of trouble in 
ng the inductors. The spacing of turns 
n inductor do not show a heat pattern 


he heated piece. 
isked whether the hardening 
by Caterpillar Tractor Co. 
by manufacturers, to which 
lied that they were in some 
made by themselves for 
ations. 
aid that in general h-f 
eaper than using the com 
arburizing, where large 


are to be hardened, in 


eatured 


estern Michigan 


that less space for equipment is required 
and the quality of hardening is improved 

Following Mr. Vaughn’s talk, a_ short 
business session was held to count ballots 
for election of new officers for the year 
1945-46, with the following results: 

W. A. Engstrom, experimental engineer 
for Continental Motors Corp., was elected 
chairman; Douglas W. Hamm, of Muske- 
gon Piston Ring Co., vice-chairman; W. P. 
Fuller, of Continental Motors Corp., sec- 
retary; G. Wayne Thomas, of Continen- 
tal Motors Corp., treasurer, and R. Snyder, 
of Sealed Power Co., Section representative. 

Stuart Nixon opened the second session 
by pointing out the difficulty encountered 
by all engineers in applying accepted text- 
book formulas for calculating stresses and 
then multiplying the results by a certain 
figure as a factor of safety, termed by him, 
1 factor of ignorance. He then introduced 
Mr. Gadd who presented the paper on 
stress analysis. 

It is because of these unknown factors of 
stress that research work was undertaken 
by General Motors Laboratory Research Di- 
vision to establish accurate experimental 
methods of determining the extent of stress 
in such examples as connecting rods and 
crankshafts. By the extensive use of strain 
gages connected to aneextensometer instru- 
ment and by the use of lacquers, it was 
found possible to closely correlate measure 
ments with actual tests. By the use of slip 
rings and the extensometer, parts could be 
measured for stress under running condi- 
tions. His paper was illustrated by many 
slides. 

In his discussion of tests on crankshafts, 
the author pointed out that there was much 
to be gained in strength using cast crank 
shafts, since castings can be made in most 
any shape to relieve stress concentration, 
while forgings and machine operations are 
pretty wel limited in scope. 

About 175 members and guests attended 
he dinner meeting, held in the Ballroom 
f the Occidental Hotel, at 6:30. Music 





was furnished by the Bloom Trio, of 
Muskegon. 
The meeting was opened by Harold McB. 
Thurston, toastmaster, who introduced 
homas A. Bissell, SAE meetings manager. 
He stressed the necessity of conducting the 


War Emergency meetings through section 
groups in order to comply with Govern- 
ment rulings that limited travel to attend 
conventions. He also brought greetings to 
the Western Michigan Section from SAE 
President James M. Crawford and John A. 
( Warner, SAE secretary and general man- 
ager. The next speaker was Sgt. Joseph R. 
Bevrle, Muskegon, who related some of his 
experiences and adventures while living in, 
and escaping from, German War Prison 
Camps. Sgt. Beyrle was a paratrooper and 
was one of the first 18 men to land in Nor- 
mandy on June 6, 1944 

The meeting was then turned by Mr 
Thurston to Paul Lane, chairman of the 
Technical Committee and past-chairman of 
the Western Michigan Section, who intro 
duced the speaker of the evening, A. B. 
Richards, of the Willow Run Plant of Ford 
Motor Co. 

Mr. Richards’ remarks were confined t 
brief discussion of materials used in build 
ing the B-24 Liberator bomber, and cer- 
tain developments regarding them. To pack 
into his time as much information as pos- 
sible he read a paper he had carefully pre- 
pared, which was well illustrated by many 


a 


ojector slides, showing how this mam 
moth project 


9 bomber production had 
been broken down into sections to resemble 
the production of automobiles. Only by 
eing these pictures and listening to Mr. 
Richards can one gain proper conception of 
the enormous task involved and appreciate 
the technical skill and planning ability on 
the part of Ford engineers in accomplish 
ing the production of a bomber every hour 
Mr. Richards’ talk was followed by a 
movie produced by the Ford Motor Co 
iowing the erection of the Willow Run 


p | t 


Plant and construction of the B-24 Liber- 
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HEAVY OIL FOAM 
AND AIR ENTERING 
SEPARATOR: 





a Fig. I-In this 
view of three sight 
glasses, foam ap- 


pears as a white 
stream in the inlet 
line while the flow 
of separated oil in 
the oil discharge is 
transparent without 


apparent clouding 
from air bubbles. 
The air discharge 


pipe below shows no 
trace of oil leakage. 


Air-Oil Separator Excels as 
Aid in Engine Breathers 


by M. L. EDWARDS 


Thompson Products, Inc. 
m Dayton, April 24 


(Excerpts from paper entitled “Performance 
of the Air-Oil Separator in Engine Breather 
Systems’) 


HE air-oil separator is a power-driven 

centrifugal oil trap. Through a connec- 
tion to the crankcase it receives all effluent 
from the engine. It centrifugally breaks 
down foam bubbles, separates the oil from 
gases, allows the gases to escape overboard, 
and acts as a centrifugal pump to force the 
recovered oil to some desired point in the 
lubrication system. 

The present model of the separator is 
constructed in a rigid casing with standard 
engine generator mounting flanges and 
splines on both ends. The inner end is for 
bolting to the generator pad on the engine 
and the outer end provides a mounting for 
the generator with a standard internal spline 


for its drive. 


From an installation test of the air-oil 
separator on a large aircraft engine, data 
have been gathered on rates of oil and gas 
flow out of the crankcase during various 
perating conditions. A laboratory set-up 
was made to simulate engine conditions and 
permit a full study of separator performanc« 
To create the most difficult test conditions 
or the separator, it was felt that oil should 
enter the parator in the form of heavy 
foam made up of fine oil bubbles. The foam 
fills the oil reservoir and passes out through 
an overflow pipe and down to the separator. 
In the pipeline ahead of the separator, a 
measured flow of atmospheric air is drawn 


into the system along with the foam to form 
a mixture of foam and air to pass into the 
separator. The flow of air is induced into 





the system by means of a 


connected through a dischar 
gas discharge connection on 


par 
Airflow values given in 
represent the amount of air ; 7 
system along with the foam and d 
include the air contained oan 
bles. Oil used in the test wa eects 


equal to that of grade 1120 eng 
185 F. 

Each test consisted of on ur 
tained operation, and the qu 
are average figures over that 5 
vacuum was held on the irator 
the tests, but in no case did it re 
simulated altitude greater 
results are given in Tabk 





Tests Nos. 3 and 5 most nearl 
actual operating conditions which 
in an engine. Test No. 3, wh 
favorable, approximates the px 
and oil under adverse condit 
large aircraft engine during a 3 
take-off. In practice, with the | 
oil separator to recover the oil, th 
rates of flow would exist only fo: 
min—and the actual los i 
airplane during this period would 
ligible. 





Test No. 5 represents an ext: 
tion of oil and gas flow into 
under severe sustained flight condit 
as at high altitude. 

The thoroughness with which the 
tor destroys foam bubbles and separat 
oil from the air is observed by a 
the three sight glasses in Fig. 1 

The separator should be driven abou 
times engine speed for successful operat 
For estimating purposes the hor 
quired for driving it at top engine 
and at peak loads is 0.42 time 
flow through it. 





by F. J. DIETRICH 


Curtiss-Wright Corp. 
= Buffalo, May 1 


(Excerpts from paper entitled “ Aircraft 
Riveting and Equipment’’) 


ANY attempts which have been made in 

recent years to eliminate the rivet par- 
tially or wholly in aircraft assemblies have 
proved unsuccessful, because of its capacity 
for simple installation in the field as well as 
in the shop on metals and nonmetals, re- 
gardless of geometry or bulk. 


m Fig. | — Cross-section of a semitubular 
rivet. (Courtesy Chicago Rivet & Ma- 
chine Co.) 








The bulk of aircraft riveting is done with 
solid-type, aluminum-alloy rivets. However, 
a, substantial portion of the field reverts to 
tubular, semitubular (see Fig. 1), and blind 
rivets. Tubular and semitubular rivets are 
generally used in instances where the mush- 
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Aircratt Riveting 


rooming of the solid-type rivet may 
crumbling of parts, or where control! 
of the rivet is necessary as in joining 
or asbestos to metal. Biin 
established itself as a means of rapid 
tion in hard-to-get-at places and 
places where bucking up is im 

Probably the most familiar t 
ing is that done by hand, w 
because of the time element 
for two men. More advanced f 
riveting incorporate squeezers 
ers. Many commercial squeezer 
able, and will handle rivets 
diameter. Squeezers used for 
3/16 in. diameter are portab 
large diameters are either 
bench or on the floor and ar 
else are handled with 
counterbalances. 

There is also considerab 
Ingersoll-Rand jam _ riveter 
versatility as a portable or 
capable of setting rivets to 
head height in diameters u 
ing % in. See Fig. 2. 

Riveting practice includ 
for producing flush surfac 
pling and countersinking. 

Included in the latest dev 


dimpling the common aircr 
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an aircraft engine, a 
ust be provided to per- 
the bottom of the sepa- 
to the engine crankcase. 
assage any oil which may 


a ed t vil discharge line will be 


back into the engine 

is shut down. This will 

separator, on being shut 

tr aining a pocket of undiluted 
vhich W solidify under low-tempera- 


The fi pplication for this device is 
vy} best be determined by engine 
t solves a problem which is 
| to engine performance and 





Table 1 — Test Results 


Salvaged 
Airflow Oil Flow 
Metered Represents Time at 
into Amount Actual This 


Separator Which Would OijlLoss Rate for 
along with + Otherwise Through _Loss of 


+ 


est OilFoam, Be Lost, Separator, 1 gal. 

No, cfm gpm gph Oil, hr 

1 50 3.9 0. 228 
50 3.7 0.0041 244 

3 50 10.2 0.0203 49 

§ 20 11.1 0.0031 323 

‘ 20 1.0 0.0011 910 





such a unit continues, it is 

nay best be utilized by engine 

gners to improve the characteristics of 
nt er to simplify engine design 
iave heretofore been compli- 

loss problem. This may be 

using the device in some 


accessory { as described, or by adapting 


t 


tegral part of the engine. 


ECONOMY FUELS OF 91 OCTANE 
HEAD POST-WAR ADVANCEMENTS 


by OTTO E. KIRCHNER 


American Airlines, inc. 
m Detroit, April 2 


(Excerpts from paper entitled “Air Trans- 
portation Operations — Present and Future’’) 


ORLD War II has accelerated the devel- 

opment and use of transport aircraft and 
associated equipment to a state that such 
developments are reflected in present military 
operations and possible future commercial 
applications. 

From an airline operator’s viewpoint, the 
most significant advance which will be of 
immediate post-war benefit has been the 
great expansion of facilities for producing 
aviation fuels of 91 octane and higher. So- 
called “super fuels”’ apparently will not be of 
economic interest for some time, but cheaper 
fuels in the range of 91 and 100 octane will 
most certainly be welcome. 


The fully electric automatic pilot was 


principally developed in conjunction with 
accurate bomb-sighting equipment. 
Gyroscopically stabilized, remote-indicat- 
ing magnetic compasses have been developed 
to provide more reliable compass indications 
for long-range operations, particularly over 
those areas of the world where the direct- 
reading type of compass was unusable. 


Automatic air position indicators which 
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ute through the range of 3/32 to % in. 
diameter rivets. 

Because of the tremendous production de- 
mands of aircraft manufacturers during the 
war, highly specialized equipment has been 
adopted, an example of which is the General 
G-3000 automatic multiple riveter, pictured 
in Fig. 3. Eight 3/16 in. diameter rivets 
can be set in one stroke of each ram, or a 
total of 16 3/16 in. diameter rivets each 
time the machine indexes. 

Reports are that 72% savings are being 
realized with the automatic multiple riveter, 
compared to hand-riveting. 


Fig. 3— General Engineer- 
ing G-3000 automatic multi- 
ple riveter 








have been developed and are now in use, 
eliminate the drudgery of computation t 
determine the position of the airplane in 
latitude and longitude. The radio altimeter 
has been developed primarily as a tool for 
weather flying and navigational aid, and is 
now in use on long-range aircraft. 

More rugged and lighter engine, remot 
indicating instruments of the tclemetering 
type have been developed to meet the need 
for consistent engine instrument operation 
under extremely cold temperature conditions 


Increased emphasis has been placed on the 
design of electrical systems having adequate 
fault protection equipment, again a result of 
the necessity for preserving the integrity of 
the electrical system after damage in tactical 
missions. 

The war has accelerated the development 
of combustion heaters, cabin supercharging, 
certain food service items, and oxygen sys- 
tems. 


Increased utility of airline military air- 
planes as cargo carriers has stressed the need 
for improved-type flooring. Airplane seat 
development has also resulted in ever im- 
portant weight reductions. 


The war has speeded the development of 
cargo handling equipment, such as cargo 
loading conveyors, gravity roller conveyors, 
and cargo unloading chutes. 

Zinc plating with its inferior corrosion- 
resistant properties is substituting for the use 
of cadmium plating. Also, synthetic mate 
rial is now being used in place of rubber for 
hoses and other materials formerly made of 
rubber. 

Lead in gasoline is being used to a greater 
extent, permitting the use of inferior base 
stock which would normally not be used, 
with the result of increasing the total volume 
output. 


Definite applications for post war include 
hot air and electrical de-icing and the prob 
able elimination of alcohol as a de-icing 
agent. Better, lightweight brakes of a dis« 
type can be expected, especially in recent 
new disc design and the spot brake dis 
design which are superseding the shoe type 
brake and multiple metal disc brake, respec- 
tively. 

The advantage of high hydraulic pressur 
systems is fundamentally in weight saving 
Weight saving will be accomplished b 
greater application of magnesium castings in 
place of dural castings and possibly magne 


ium sheet for interior construction. 


Increased cleanliness in the design of new 
aircraft, even though there no longer ma 
be any arbitrary stall speed limitations, call 
for a careful pecincation tor an optimun 


flap. Reliability of the flap system, therefore 
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system will include, among other thins 
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provide the maximum ease and assurance t 
the pilot in making his low approa 
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the development of new methods of flight 
and aircraft propulsion. Most of these de- 


velopments have been carried to such a de- 


gree that practical military applications are 


now quite common. Rocket propulsion as a 
prime power source for air transport service 
is still in the distant future. It may show 


some economic benefits in supplementing 
the normal power of a very heavily loaded 
transoceanic cargo aircraft with rocket assis- 
tance at take-off. When this time arrives, 
consideration must be given towards the use 
of supplemental agencies for take-off pur- 
poses. 


Higher Speeds Demand 
BETTER BRAKE CONTROL 


by J. GEORGE OETZEL 
Warner Electric Brake Mfg. Co. 


a Metropolitan, May 10 


(Excerpts from paper entitled “Post-War 
Brakes’’) 


FTER the war the demand will be to 
move heavier loads faster over present 


each. This can be accomplished as shown in 
Fig. 1. 

Another factor in brake control which is 
important is the ability to graduate the 
braking from rear to front, and to keep the 
train “straightened out.” This is particularly 
necessary where icy roads are encountered, 
and accounts fot the demand for separate 
trailer biake control for braking systems 
where the trailer is slow to come in. 











a Fig. | — Method of applying brakes 





highways, and with greater safety. Present 
day passenger cars have brakes which do a 
good job in this respect. However, it is difh- 
cult to put brakes of the same relative capac- 
ity on heavily loaded vehicles. The nature 
of tractor-trailer trains presents a problem 
in brake control when braking on curves 
or on slippery pavement, or even on the 
straight-away. 

The first thing to be considered in braking 
tractor-trailer trains is that of total brake 
power relative to gross vehicle weight. Loads 
must be well packed to withstand decelera- 
tions faster than 10 fps, but damaging a 
load by a quick stop is better than damaging 
other vehicles by a slow stop. Quick stops 
can be obtained only by braking all wheels 
in contact with the road. 

The rate of applying the brakes on various 
axles of the train should be proportional to 
the load on each, and the maximum torque 
of the brakes on the various axles of the 
train should be proportional to the load on 





In any brake system employing a “fluid’’ 
pressure to apply the brakes, the volume of 
pipes and cylinders, and the resistance to 
flow in the pipes is the cause of the delay in 
brake application on various axles of the 
train. While many improvements have been 
made in these brake systems for highway 
trains, higher speed operation will demand 
still more. One solution of this difficulty is 
the use of electric brakes on the trailer which 
are synchronized with the hydraulic or air 
brakes on the tractor. This would eliminate 
the long pipe which produces the delay in 
trailer brake application. 

For some time it has been apparent that 
there is a need for brakes that are not 
mounted within the wheels. It is doubtful 
if such external brakes can ever replace the 
wheel brakes because of their tremendous 
torque and energy requirements; therefore, 
such external brakes must supplement the 
wheel brakes. 


For highway transport, it is better to hav 
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the supplementary brake limit the .. 

grades so as to keep the wh yor aa 7 
tively cool and hold then n agp 
emergency needs. Wheel brakes weld 1. 


used occasionally for overloads 
speed exceeded the design 

supplementary brake. With 

brakes, their intermittent a 

be made automatic to assist 

designed speed in spite of over 
grades. 

Thus, for highway service, th. 
the supplementary brake is th: 
limiting” brake. As such. 
be negligible at speeds below abou 
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Since the purpose of th 
brake is to increase schedule < 
operation should be as nearly aut, 
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to secure enough retardation by a con 
tion of engine friction and the torque 
small supplementary brake, then the 
vehicle speed should be held down t 
maximum safe engine speed for that 
Third, the same unit would not then } 


able for use on a trailer, and tractor 


act 


trailer braking  characteristi hould 


“‘matched.” 

One method of applying the edd 
supplementary brake to a tractor and 
trailer is described as follows: An axle 
ing the same gear ratio as the drive 
may be used for the trailer. Duplicat 
current brake units are used on tract 
trailer. In order to provide a 
differential of supplementary brakin 


tween drive and trailer axles to compensat 


for the engine friction torque on th 
axle, however, the trailer axle may be | 


more than the drive axle by making 
gear ratio greater. Only a small differ 


of braking power is needed on 
wheel brakes or the supplementar 
to keep the train “straightened out.’ 
The eddy-current brake consist 
rotating armature, or drum, an 
field. Its action is very much lik 
with a short-circuited armaturé 
current is generated and is sho 
within the drum-type armature 
windings. There are no rotating Wil 
commutators, or brushes in the edd 
brake and there is no friction 
the “drag” is due entirely to m 
Since the eddy-currents ar 
within, and short-circuited within 
ture drum, that is where the |! at 
erated. The armature has fan bia 
into it, and, since it turns mt 
the wheels, a large amount 
circulated through it for th 
sipation of heat generated wit! 
additional radiator, pipes, 0! 
The need is generally for larg 
Though these brakes will be 
at first cost, their maintenanc 
considerably reduced if 
tioned for the job to be done 
tary brakes will permit faster 
safety, thereby earning a great 
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IFFEDER - LINE 


IRPLANES 


tain Efficiency When 
ising Short Runways 


by HERB RAWDON 
Beech Aircraft Corp. 


s 1944 National Air Cargo Meeting 


r entitled “Requirements 
r-Line Airplane’’) 


NE of t ortant objectives in the de- 
0 une for feeder line service 
ility to take off from fields 
nsions. Every effort should 
rate from 2500-It runways. 
rations which will be effec- 
the requirement for short 
be summarized as follows: 


w wing loadings and special, high- 
ow wing loadings will result 
werall weight and slightly re- 
speeds, but it is believed that 
fits gained in securing short take-off 
creater value than the small 

ng speed. Wing loadings of 

25 lb per sq ft will be practical 


Low power loading, while benefiting 

omically a disadvantage, and 

irplanes for feeder line ser- 

V loadings of the order 
) per hp at take-off. 

npt will have to be made to 

get t xximum aerodynamic efficiency of 

t ne, permitting the smallest practi- 

g t 1eet performance require 


vill also be cases where it 


K that a 






to sacrifice on cruising 

» get the maximum propeller 

nance in take-off and climb. In these 
t it would appear desirable to 
keep the g weight relationship to pay- 
nt possibility in considering 
ght safety and to meet Civil 
\dministration take-off require- 
engine out is to increase the 


kes, while ordinarily consid- 
importance, are going to be 
garded with the severe appli- 

ted landings and frequent 


t 


that for short flights greater 
paid to getting the ground 
minimum at scheduled stops 
time required to load and 
untoad pa rs, baggage, mail, and cargo. 
me required refueling and functionally 
plane prior to take-off must 

trom present practice. 
problem indicates that a 
g oplane with tricycle gear 
solution for reducing 
The door to the cabin 
und and the steps can be 


easily made retractable. For cargo loading, 
the door can be made truck height and the 
goods can be transferred directly from truck 
to plane. Local reinforcements and bumper 
strips properly located in the region of the 
cargo door will be advisable. 

The tricycle gear has another advantage 
in that the airplane is loaded in the level 
altitude and this adds to the comfort and 
canvenience of loading. The high wing ar- 
rangement makes possible increased vision 
for the passengers, which adds value to the 
passenger’s ride. 

Fuel tanks will by practical necessity be 
located in the wings. This presents prob- 
lems in refueling because of the height of 
these tanks from the ground. A _ possible 
solution would be to provide a tank filler 
located in the fuselage of the airplane con- 
venient to the ground, and have built in 
refueling pump system to transfer the fuel 
to the tanks. This proposed system will 
probably be more economical and faster in 
operation than special ground equipment 
required to refuel wing tanks in a high 
wing monoplane. 


The high wing design is at a considerable 
disadvantage with the low wing arrange 
ment in the application and weight of th 
landing gear; however, the other advantages 
would seem to outweigh this defect. The 
low wing arrangement also will give slightly 
increased safety in the case of crash landings 

It has been proposed that each passenges 
take care of his own baggage. A possibility 





along this thought would be to have indi 
vidual baggage compartments under each 
scat. There is some question of the practi 
cability of the passenger taking care of his 
own baggage, and it ma be tound as the 
result of practical experience that actual stor 
age of baggage in the airplane must be don 

a crew member 

While it is customary to shut off the en 
gines at each stop, considerable valuable 
time is consumed in this operation. Thus, 
for the very short stops that are planned for 

eder line operation, it would be desirable 
to leave the engines running To accom 
plish this, some form of declutching devi 
would be required so that the propeller can 
be stopped with the engine left running. 








Simplified Motors Perfect 


Operation of Accessories 
by R. G. HOLT 


Pesco Products Co. 
m Southern Ohio, April 24 


(Excerpts from paper entitled “ Aircraft 
Accessories for 400-Cycle Moto 
Operation’) 

N all of the accessories illustrated in 
Figs. 1-4, which have been developed 






FIG 4 (LOWER RIGHT) - FUEL BOOST- 
ER PUMP FOR 400-CYCLE OPERATION 
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FIG.(LEFT) - TOP- 

MOUNTED B00STER 

PUMP FOR 400-CYCLE 
OPERATION 


FIG. 2 (RIGHT)- A-C 
POWERED FUEL 
TRANSFER PuMP 


FIG. 3(LOWER LEFT)- A-C POWER 
PACKAGE FOR NOSE WHEEL 


for the use of 4o00-cycle, a-c electrical 
ystems, the motor in its simplified form 
of stator and rotor becomes an integral 
part of the accessory, thereby simplifying 
the construction. The extremely small 
size of the motors and the absence of 
commutators contribute in making the 
accessory small, compact, and light 
weight. In nearly all of the designs, the 
rotating shaft seal has been eliminated, 
and the accessories have become hermeti 
ally sealed units. They have all been 
thoroughly tested and found to be sati 
tactory. 
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VAPOR CONDENSOR UNIT 
SALVAGES FUEL LOSSES 


Preventive, Forecast for Use 
in All Planes, Easily Installed 


by A. J. SAVARD 
Consolidated Vultee Aircraft Corp. 


m San Diego, Feb. 20 


(Excerpts from paper entitled “Fuel Vapor 
Recovery’) 


HE relation of fuel vapor losses to com- 

mercial aviation under post-war operating 
conditions bears some thought. At present, 
commercial operators have indicated that 
fuel vapor losses more than % of 1% to an 
altitude of 30,000 ft are the maximum that 
will be tolerated. Under these conditions, a 
compromise of partial pressurization and 
condensation recovery may be necessary to 
meet the requirements. 

Privately operated airplanes may conceiv- 
ably be required to use fuel which is com- 
parable to present-day or pre-war automotive 
fuel having a higher Rvp than aviation fuel. 
If this should exist, it would be necessary to 
install sither pressurized equipment or a 
suitable condensing unit for fuel vapor re- 
covery in order to establish satisfactory per- 
formance. In the post-war era, it is antici- 
pated that all airplanes will, to some extent, 
incorporate fuel vapor loss preventive or 
recovery measures. 

One method which has been investigated 
for reduction of fuel vapor losses at altitude 
involves the suggestion that the high ends 
of fuel which are normally lost during boil- 
ing be removed at the refinery. This results 
in a reduction of total fuel output, and be- 
cause of reduced availability, penalizes to 
some extent operations which are normally 
conducted at altitudes where fuel vapor 
losses are not encountered. 





~ FUEL LINE 


From practical considerations, the fuel 
vapor condensor unit is suggested for recov- 
ery of present operating fuel losses and for 
application to post-war airplanes for the 
following reasons: 

tr. There is no permanent weight penalty 
resulting from the installation of a condensor 
unit. 

The unit suggested consists of a heat ex- 
changer similar to presently used intercoolers 
or oil cooling radiators through which the 
vapor is passed from top to bottom. The 
vapor is cooled by means of airflow and the 
condensate collected in a tank from which 
it is returned to the main body of fuel by 
means of a booster pump. See Fig. 1. Such 
a unit may be easily installed or removed 
from the airplane by means of quick discon- 
nect fittings in the normal vent system, and 
the unit may be attached to the interior or 
exterior of the airplane, depending on acces- 
sibility and space. 

2. The unit is easily installed or removed. 

3. Simplicity of design with only one me- 
chanical moving part (fuel booster pump) 
results in reduced servicing and maintenance. 

4. The probability that fuel tank pres- 
surization for privately owned aircraft will 
meet with a large amount of opposition be- 
fore it is finally accepted. Although some 
self-sealing fuel cells have been designed to 
maintain about 4 psi pressure, it has been 
found necessary, because of sealing perform- 
ance, to reduce this pressure prior to enter- 
ing combat areas and when the pressure in 
the cells is reduced to atmospheric pressure, 
fuel losses occur within a short period of 
time. 

The addition of structural weight to in- 
tegral fuel tanks as a method of obtaining 
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w Fig. | — Fuel vapor condensor — schematic installation 
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adequate pressures within the tank » 
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time of design inception, it would ¥e 
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Reduced Viscosities 
Improve Lubricants 
by R. J. S. PIGOTT 


Gulf Research & Development Co, 


a StI 


(Excerpts from paper entitled “Consider 
tions Affecting Fuels and Lubricants from 
the War Work’’) 


HE war has made a considerable change 

in lubricants in some respects. The twa 
most interesting features are the great 1 
tion in kinds and viscosities and the 
adoption of compounded oils. 

The Army has shown us that three 
cosity ranges, SAE 10, 30, and 50, and one 
general specification will lubricate all 
gines, whether gas or diesel. We already 
have the combination of 
ignition oil; next we may get the gear-set 
the same material. Certainly 
of varieties is not only useful 
but is of great value in reducing 
manufacture. 

Most people concerned with aircratt 
systems are now reasonably cor ft the 
limitations of piping and spur-g m 
Some improvement in 
pumps can be made by reducing speed 
clearance volume, and opening up U 
side arc of the gears. Probably t 
the adoption of better pumps 1s slow 
cause such changes must be conf 
to new models. What is needed is 2 qui 
fix. 

Schemes of several type 
vention rather than cure, 
received much consideration 
they usually require major 
alterations. One system 
entrained air is to divide th 
into a primary section hav 
normal cngine flow (delive 
the cooler as usual) and an 
(embodying the extra cap 
scavenge after maneuver) de! g 
to the top of the tank, 


diesel and spark- 
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instruments have grown 
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is a simple means of 
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ny given rotary pump of known slip 
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in delivery to absolute 

percentage. 











ges up to 15, accuracy 
; ng is satisfactory with a 
uole device. For percentages less than 
» the sampler may be placed as much as 
fom the tank or device from which the 
aircraimliixture is being discharged. For higher per- 
; regation is almost immediately 
ys, so the cure is to raise the Reynolds 
umber to 2 by means of a disc orifice, 
of take the sample in the vena contracta 
lownstream. The pressure loss due to the 
bifce is about 1.5 in. of mercury, and can 
rected out by pressurizing the tank the 
ment; otherwise the ceiling of the 

D s\ would be lowered. 
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nt which should be of 
in checking ring behavior 


| engine tests, and in manufacturing bet- 
er rings, is the wall pressure instrument. 
its ; works on about the same prin- 


the air gages used for precision di- 
GOTT nsi a2 measurement, only it measures 
ad instead listance. For production in- 
imit values could be marked 
e gage scales, the operation would only 

@ ke 15 sec per ring. 


















igh Flow Rate Filter 
lleviates Dirt Bugaboo 
by CHARLES A. WINSLOW 


Winslow Engineering Co. 





= No. California, April 24 


Ereerote fr 


m paper entitled “The How 


ae i Why of Strainers, Screens, and Filters 
SpUlnpse Appnleed tn ¢ . n 3 
whee ‘pled to the Fuel and Lubricating Oil 
ie ald Systems of Engines’’) 


of compounding the correct 
; any type of service has re- 
oil » highly developed, and it is gen- 
led that, barring grit, water, and 

matter, the correct grade 


4 “an, cool lubricant properly applied is 
al leat guarantee for long life of conven- 

* : nact 
“» Yelocity and its viscosity are the deter- 
> pump 8 factors in the kind and size of a 
ty for —— t must be used if the filter 
. tame tween the pump and bear- 


on hr en is used, the device can be 

¢ at the sacrifice of separating 

es only, and permitting the 
to the engine bearings. 


No, 8 Ugust, 1945 


In connection with good filtering, oil tem- 
perature control is also an important factor, 
and any complete heavy-duty lubricating 
system should include first, a filter, and 
second, an oil cooler to maintain a practical 
equilibrium point on the temperature and 
lubricant. 

I mentioned filtering first and cooling 
second for the reason that the oil should be 
filtered hot with reduced viscosity and 
cooled after filtering to increase the viscosity 
and drop the temperature. It is easier to 
filter any material from hot, thin oil than it 
is from heavy, cold oil. For example, a 
handful of feathers dropped in a quart of 
kerosene would be casy to remove by pour- 
ing the contaminated kerosene through an 
ordinary screen. Placing a similar handful 
of feathers in a quart of 600 W and then 
getting them out again would be an entirely 
different matter. The feathers once en- 
tangled in the 600 W would probably be 
there permanently due to the combined 
problem of getting the oil out of the 
feathers, or conversely, the feathers out of 
the oil. 

Over a period of years we have found 
that slow flow rate, one pass, dense filters 
may be successfully used as fuel filters pro- 
vided they are made amply large, but ex- 
perience has shown that the use of high flow 
rate filters placed between lubricant pump 
and engine bearings is the most practical 
solution for protecting bearing surfaces from 
foreign material conveyed by the lubricant. 

Modern high-speed machinery is not only 
afflicted with the hazards of foreign material 
which may get into the lubricating oil either 
through engine wear or as dust through the 
breather, bearings, or shaft extensions 
through the machinery housing or crankcase, 
or past the pistons as dust from the air 
used for combustion, all of which is bad, 
but in some cases from other causes, it is 
liable to accumulate to such an extent that 
it can cause the plugging of oil lines and 
the shutting off of lubricant to the bearings. 
Certain harmful materials are formed in the 
lubricant during use which in some cases 
may be more harmful than any foreign mat- 
ter which may get into the oil from outside 
sources. 

A very high flow rate positive filter has 
recently been developed for the cleaning up 
of Naval propulsion machinery. These fil- 
ters were primarily developed to remove 
from the lubricating system all harmful 
matter, grit, lint, rag particles, and so forth, 
which may be overlooked before machinery 
is closed for final test. They are used as 
follows: 

As large Naval machinery units are either 
repaired or newly built, and before the ma- 
chinery is ready to move, a section of the 
lubricating oil line is removed close to the 
journals where the oil enters the engine 
bearings. A battery of these large filters is 
installed, and the lubricant pump is started 
up at its maximum velocity causing all the 
oil in the system to be forced through the 
filters cold. The oil is then heated and the 
oil is continued to fow at maximum velocity 
through the complete lubricating system be- 
fore the engines are jacked over. After a 
definite length of time to insure that no 
particles can be moved by oil velocity, the 
machinery is slowly jacked over and finally 
rolled up to maximum speed for test. With 
this plan, it is assured that no dirt particles 
can be flushed into the engine bearings as 
all the oil must pass through the positive 
filters which have no bypasses. In many 
cases considerable time has been saved in 
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Suppliers Seek 
Uniformity in Fuels 


by DR. R. T. GOODWIN 
Shell Oil Co., Inc. 


a Metropolitan, April 5 


> ; 
(Excerpts from paper entitled “ Aircraft 
Fuels of the Future — Suppliers’ 
View point’) 


HE fuel suppliers’ viewpoint is not 

substantially different from that of 
the engine manufacturers’ or airline 
operators’ viewpoint. Primarily, the 
supplier needs the fewest number of 
grades in order to keep down cost 
of installing large numbers of tanks 
and duplicate handling facilities. 
These grades, apart from antiknock 
value, should all be the same though 
the possibility of supplying two dif- 
ferent types of stable gasoline sto- 
bility requirements may have to be 
considered if excessive stability is 
demanded by some operators. 

Undue restrictions on volatility will 
have a tendency to increase the cost 
of fuel to the operator, and at the 
moment, pending further work on fuel 
evaluation, it is not easy to calcu- 
late the cost of higher grade fuels 
over the present level of about 91 
grade. This condition, combined with 
improved laboratory methods for 
evaluating the knock rating of avia- 
tion fuel, is perhaps the most impor- 
tant subject for cooperative research 
between the petroleum and aircraft- 
engine industries, as well as the air- 
lines. 

The expense of flight testing is such 
that it is impossible to test every 
new fuel in flight. Apart from the 
necessity for flight testing possible 
new chemical additive agents, flight 
testing of new fuels containing only 
hydrocarbons seems hardly justified. 











sending Naval units to sea after overhaul or 
repair with this plan of filtering the lubri- 
cant in large machinery. 

These filters are made in various types for 
special installations. They can be assembled 
for temporary installation in any number of 
units required by simply bolting them to- 
gether on the flange faces. The filters them 
selves form the in and out pipe lines. 

Formerly, the ways and means of clean- 
ing machinery before tests was varied and 
in most cases questionable as to its real 
value before this type of filter was applied, 
wherein all of the oil in the system was 
forced at maximum flow rate through the 
filters betore the machinery was turned over 
for its initial test run. It often took weeks 
to wash and clean out large machinery in- 
stallations before it was safe to turn them 
over for test, and even then it was never 
certain that some particles of welding spelter, 
slag or scale from pipe, rags, and lint would 
not be picked up by the oil and washed 
through when the machinery actually started 
to roll. This caused irreparable damage 
making it necessary to take the machinery 
apart again for reconditioning and replace- 
ment. 
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FLYING TAXIS... 
Groomed for Public Use 
as Design Moves Ahead 


by JAMES B. KENDRICK 
Lockheed Aircraft Corp. 


m 1945 War Engineering-Annual Meeting 
(Excerpts from paper entitled “Applied 


Aero-Economics” ) 


LYING buses and taxicabs, once merely 

the stuff of which dreams were made, 
have advanced to the chart and formula 
stage. These analyses show that: 

Air-cab service, when compared to ground 
transportation, offers a definite time-saving 
advantage which will encourage its accept- 
ance by the public, in spite of higher cost 
per mile. 

Since this type of short-range service is 
relatively new, the formulation of plans for 
designs, requirements and landing facilities 
should be conducted simultaneously along 
rational channels to lead to a practical and 
efficient service when the planning becomes 
reality. 

The type of aircraft best suited to this ser- 
vice, whether it be airplane, helicopter or 
roadable combination, together with the ra- 
tional design requirements for each and the 
economic; of providing landing and parking 
facilities, are all interrelated factors which 
must be studied as a whole in order to ar- 
rive at a practical solution. 

Average flight distance will be 10 to 20 
miles and over, the lower limit depending 
on the relative speeds of air and ground 
vehicles. 

High speed is not essential for the air- 
craft; 100 to 150 mph cruising speed should 
be ample. Short take-off and landing dis- 
tances are more desirable than high speed, in 
order to permit operation from small fields. 

Landing sites five miles apart will be satis- 
factory, although slight additional savings in 
time will result from closer spacing, or the 
ability to land directly at the destination 
(where space is available). Greater spacing 
is also feasible for longer range operations. 

Folding wings and roadability will not be 
economical for the air-cab, if these features 
add more than 10 to 20 lb to the weight 
empty. 

The fixed-wing airplane is the most likely 
form for the air-cab of the near future. The 
airplane versus helicopter question requires 
further development before it may be settled. 

The combination of an airplane design, as 
described in Table I, together with 1500-ft 
landing strips, is reasonable. This table shows 
a proposed aerial taxicab airplane. In this 
case only 1% changes are considered, in 
order that the values in dollars will repre- 
sent the relative magnitude of importance of 
the various factors. The specified take-off dis- 
tance and airplane design are in fair agree- 
ment, since relatively small advantage is 
gained by changing the take-off horsepower 
or distance. Emergency climb is critical and 
should be carefully protected by keeping the 
drag low and the horsepower as hich as pos 
sible under these conditions. Landing speed 
and Crmar are important. This would indi- 
cate thai the landing speed requirement 
should be established at 60 mph or elim- 
inated entirely, leaving the landing distance 
as the only requirement. 





Table I— Analysis of Five-Passenger 
Aerial Taxicab 


Gross weight, lb 3500 
Wing area, sq ft 230 
Wing Loading, lb per sq ft 15 
Take-off horsepower, bhp 350 
Take-off power loading, lb per hp 10 
Maximum payload, lb 850 
Normal life, hr 10,000 
Cruising speed, mph 140 
Cost of operation R, ¢ per ton-mile 75 
$ per 
Airplane 
Value of a pound 525 
1. 1% extra bhp (a) Take-off 9700 
2. (b) Emergency climb 230,000 
3. ACL max =0.0235; Vz =50 mph 18,000 
4. Vz, = 0.5 mph, Cz max = 2.35 37,000 
ASso - 
5. —— = 0.01 9700 
6 [= D Range 7). 
: 3s £ ‘Sse. 7° 
0.01 maximum range 184 
AT¢ 


—— =(.01; (a) Fuel cost saving 500 
Ta 


(7 = 2.0) (b) Increased payload 56 
Note: A’s = 1% in above analysis. 
Assume the following conditions for 

approved type certificate: 

Maximum take-off and 


landing distance over 


50 ft, ft = 1000 
Maximum landing speed, 
mph = 50-60 


Minimum rate of climb 


(one engine), fpm = 200 





NEW MATERIALS ... 


Fortify Bearings to 
Raise Engine Output 


by H. W. LUETKEMEYER 
Cleveland Graphite Bronze Co. 


m Cleveland, May 17 


(Excerpts from paper entitled “Bearing 
Developments Up to Date’) 


ONSTANTLY increasing demands for 
life and output of automotive equip- 
ment have placed bearings in a critical posi- 
tion from time to time; however, today the 
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bearing industry has materials y 
satisfactory up to the film 
provided other conditions are not eXCessine 

In general, bearing life is characteriond i, 
three qualities: resistance to fatigue, surfer 
action, and corrosion or wear. 


Dich 
nich 


strength of 


The “white” metal alloys, both tin and 
lead-base, offer the best surface action be 
tween bearing and journal, Permitting ¢, 
tremely soft shafts. Their fatigue resistan 
is only fair, while their 
sion is good. 

Cadmium-base alloys have a’better fatigue 
resistance than tin and lead-base allove: ow § 
rosive conditions, however, offer dificult, 

Copper-lead alloys offer good fatigue te. 
sistance but have considerable sensitivity o Art 
corrosion and do not have desirable suri 
action. 

Aluminum has shown virtual] 


co rm Ky 
sion tendencies and has good fatj 


Teaction to comp. 


ace 


gue re 
sistance. 





Silver has excellent fatigue and Corrosion 
resistance, but leaves much to be desired a 
to its surface action. Although this bearing 
lacks the ability to deform sufficiently to 
correct mechanical interference, it has had 
marked success, for without it our present. 
day war planes could not have their hig 
performance engines. 

Powdered metals are beginning to invade 
the internal-combustion field in both tod 
and main bearings. Findings that the usual 
powdered metal bearing mixture lacked 
fatigue strength have led to the use of 
stronger mixtures of powdered metals as a 
intermediate layer between steel and a work- 
ing surface of soft, cast, or plated be 
material. Thus, a trimetallic type of bear 
ing is formed which has many of the chu- 
acteristics of trimetallic bearings using ¢ 
or plated intermediate layeis. 

Cast iron is now used as the 
layer for tin- and lead-base bearing 
creates a new source of backing 
at a time when tubing and forging 
readily available. 















The study of fatigue resistance in the 
laboratory is now well understood and w 
coordinated with field conditions, making tt 
possible to anticipate fatigue | 
materials in the field. However, laboratory 
data with respect to corrosion and surlact 
action are not so satisfactory. A numoef a 
of corrosion tests have been developed 0 ; 
a period of years which have been bot fo: 
helpful and misleading. Wear, in the seat 4 
of mechanical removal of material, that 1s 
other than erosion, offers no problem as | 
as dirt is not present in the lubricating 
Erosion is apparent in many bearing 4 
cations, however, and at present seem 
result from improper grooving whic! 
centrates oil flow over too a i] 
from mechanically weak bearing 

Surface action has been studied in var 
ways, and it has been found that 2 
trolled reduction in oil flow, ke ng 
temperature, bearing load, and shatt s 
constant, permits the study ri 
as a function of bearing tem 


ife of new 








The automotive industry is | 
one of its cyclical redesigns of engines Wi 
will include the use of many new 
permitting materially higher outputs 
respect to bearings, however, It Wilt % 
sufficient to use new materials without 
fully studying manufacturing practice 
assure that attendant parts pa 
made in production. 
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Tue fe 
FFORE an audience of more than 500 
rrosion B ch-rank Army and Navy officers 
sired as and state highway officials, the Society of 
bearing Automotive Engineers was warmly con- 
atly to - : thanked by Major-Gen. 
Stephen G. Henry, General St&ff Corps, on 
' when five “pilot” models of spe- 
hich. cia ars were demonstrated by 
as. amputat terans at Walter Reed General 
a H Washington, D. C. 
re Here we ive a demonstration of how 
a ° n the great automobile in- 
= ~ ted their time and efforts 
acked before they tackle the 
a g g intricacies of reconversion,”’ Gen. 
what. veterans. 
ae talked to one of the men 
canag f these cars for the first time 
at this afterr He has all his old-time con- 
c le will soon be ready for one of 
Ing with these SAE driving 
gratulate the engineers of the 
1 the Society of Automotive En- 
gineers for this fine piece of humanitarian 
It is an inspiration to all of us to 
ted these civilian engineers 
: vn problems,” he continued. 
nd w \lthough many veterans who have suf- 
kine dl f itations have demonstrated that 
7 t in drive safely and well without spe- 
anical aids, equipment developed 
bad b SAE War Engineering Board wil! 
ber Ro tar t the more serious cases, the 
anil Off rt Surgeon General announced 
th . ng the demonstration. 
_ The developments were made at the re- 
— t of Major-Gen. Norman T. Kirk, Sur- 
tall geon General, to SAE President James M. 
sage ford. J fice of the Surgeon Gen 
cS wae ited with the technicians of 
sitio the S throughout all stages of this 
: \bout r ago, the American Asso- 
Mot Vehicle Administrators 
S of Automotive Engineers 
. nical aids for amputees be 
do everything we could 
. t ny veterans as possible to 
ccd Joyner, Jr., president of the 
a M The Motor Vehicle Com 
inia congratulated the Army 
f raining programs in_hos- 
SAE for the work done to 
rerials re severe problems con 
With vho have suffered seriou 
care r Joyner pointed out that 
“ces 1 motor vehicle commissioners 


from other states, were 


every veteran who could 


t 


‘tain a driver’s license 
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Army, Navy, State Highway Officials 
cofm See Wounded Vets Drive Pilot Cars 


“These SAE engineers have taken a long 
step in the right direction. They have volun- 
teered their time, and pooled their ideas, 
and we want to thank them publicly,” he 
said. 

Veterans at Walter Reed General Hospital 
demonstrated the automobiles, each of which 
was equipped with a complete set of driv- 
ing aids. Depending upon the specific dis 
ability of the veteran, selection of proper 
equipment can be made. 

None of these SAE devices will interfere 
with normal operation of the car by other 
members of the family. 

The development of these devices was 
directed by a steering committee composed 
of C. R. Paton, Packard Motor Car Co.; 
John H. Hunt, General Motors Corp.: R. H 
McCarroll, Ford Motor Co.; and H. 7 
Woolson, Chrysler Corp. Messrs. Hunt and 
Woolson are past-presidents of the Societ 
The technical subcommittee was composed 
of L. A. Chaminade, Chevrolet Motor Di 
vision, General Motors Corp., Detroit, chair 
man; W. J. Allard, Ford Motor Co., Dear- 
born, Mich.; H. S. Currier, Oldsmobile 
Division, General Motors Corp., Lansing, 
Mich.; W. A. Frederick, Willys-Overland 
Motors, Inc., Toledo, Ohio; E. P. Lamb, 





SAE Technical Board 
Authorized by Council 


STABLISHMENT of a new SAE 
Technical Board to direct all 

SAE technical committee work was 
authorized by the SAE Council at 
its June 5 meeting. 

Recommended by the Post-War 
Advisory Committee as a result of 
the report of its subcommittee on 
technical committee organization, 
the new Board will constitute a 
single responsible body of the So- 
ciety's most distinguished techni- 
cians through which will be admin- 
istered all of the varied ramifica- 
tions of the Society's technical 
committee work. (A full descrip- 
tion of the purposes and functions 
of the new Board appeared in the 
June, 1945, SAE JOURNAL, p. 17). 

SAE President J. M. Crawford is 
currently completing appointment 
of the new Board's personnel, an- 
nouncement of which is expected 
to be made in the September, 1945, 
SAE JOURNAL. 











Dodge Bros. Division, ¢ 
troit; W. A. Mulhern, Chrysler Corp., De 
troit; W. Norris, Hudson Motor Car Co., 
Detroit; J. Arthur Nyland, Buick Motor 
Division, Flint, Mich.; T. H. Thomas, Ben 
dix Products Division, South Bend, Ind.; 
I A. Weiss, Packard Motor Car Co., De 
troit; R. H. Phelps, Nash Motors Division, 
Nash-Kelvinator Corp., Kenosha, Wis., W. 
L. Aiken, Autocar Co., Ardmore, Pa.; and 
A. G. Laas, Studebaker Corp., South Bend, 
Ind. 

The Washington demonstrations were 
preceded by a showing of the cars to a 


*hrysler Corp., De 
’ 


meeting of the Central Region members of 
the American Association of Motor Vehicle 
Administrators in Chicago on June 22 and 
followed by a showing to Eastern Region 


AAMVA members in Trentom on July 1 


4 





Amputated veteran at Walter Reed General Hospital, Washington, D. C.., 

getting brief instructions from Major-Gen. Stephen G. Henry, General Staff 

Corps, about hand controls on one of the SAE "pilot" cars equipped with 

devices to aid maimed veterans and civilians to drive cars and light trucks. 
The general is an SAE member 
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Standards Appointments 


OUNCIL has approved the appointments 
of the following personnel to divisions 
of the SAE Standards Committee: 

Charles E. Margerum, Bureau of Ord- 
nance, Navy Department, has been named a 
member of the Iron & Steel Division, with 
Jesse A. Kingsbury, U. S. Naval Gun Fac- 
tory, serving as alternate. Mr. Margerum 
has also been named to the Non-Ferrous 
Metals Division, with Lewis A. Fawcett, 
U. S. Naval Gun Factory, serving as alter- 
nate; 


Other appointees to the Non-Ferrous 
Metals Division, Subdivision 3B, include 
Joseph Gurski, Ford Motor Co., who suc- 
ceeds Dr. J. S. Laird, and D. H. Mead, Re- 
vere Copper & Brass, Inc. W. B. Goudie- 
lock, Phelps Dodge Copper Products Corp., 
has resigned from this subdivision; 

Lt. Charles L. Seelbach, USNR, Navy 
Bureau of Ordnance, has been apnointed 
to the Lubricants Division. His alternate 
is Lt. George W. Gleim, USNR, same Bu- 
reau. R. O. Campbell, British American 
Oil Co., Ltd., has been named to replace 
W. A. P. Schorman, same company, on this 
Division; 

Paul W. Burk, Navy Bureau of Ordnance, 
is now a member of the Screw Threads 
Division, and John J. Talcott, Naval Gun 
Factory, has been chosen as his alternate; 

Capt. A. R. Dixon, Office of the Chief 
of Ordnance-Detroit, is now Ordnance alter- 
nate representative on the Non-Metallic Ma- 
terials Division. 


Propeller Job Reactivated 


EACTIVATED to study the possibilities 

of standardizing on one type of propeller 
attaching parts for low horsepower power- 
plants for light aircraft. Committee E-15 of 
the SAE Aircraft Engine Subdivision has 
already made a preliminary investigation of 
the subject. 


Opinion from the industry indicated that 
one standard for propeller shaft ends would 
be beneficial to the propeller, engine, and 
aircraft manufacturers, as well as to owners 
of small airplanes. 


Previously the committee developed stand- 
ards for the tapered, spline, and flanged 
types propeller shaft ends. It is believed 
that only one type need be specified in each 
of several hp ranges. 


Serving with Chairman Herb Rawden, 
Beech Aircraft Co., on the committee are 
J P. Flannery, Aircooled Motors Corp.; Gor- 
don L. Freedman, Freedman-Burnham Engi- 
neering Corp.; W. L. Greene, Engineering 
Research Corp.; D. K. Griffin, Curtiss-Wright 
Corp., Propeller Division; P. F. Hackethal, 
Aeromatic Aircraft Propellers, Koppers Co.; 
R. P. Lambeck, Hamilton Standard Pro- 
pellers; Lloyd H. Leonard, Aircraft Special- 
ties Corp.; P. B. Martin, Lycoming Division, 
The Aviation Corp.; J. J. Shields, Conti- 
nental Aviation & Engineering Corp.; W. A. 
Wiseman, Warner Aircraft Corp., and Har- 
old R. Uhrich, Sensenich Bros. 


Rubber Specs Studied 


ILESTONES toward sound engineering 
use of synthetic rubbers by industry are 
being made by several automotive com- 
panies in fitting their own specifications to 
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Local War Emergency Meetings Voted 


National Meetings Canceled - Including Week-1ong 
Annual Meeting. Reason: Government Restrictions 


. of the recent SAE Local War Emergency Meetings, Staged 
by SAE Sections with the cooperation of the SAE Meetings Com. 
mittee and the various Professional Activity Committees, brought SAR 
Council to the decision to continue them as a means of disseminatin 
the technical information which normally is presented at National 
Meetings which have been canceled until further notice. 

The nation’s transportation and hotel accommodations crises haye 
become increasingly worse with the redeployment of troops from the 
European Theater to the Pacific battlefronts. The War Committee 
on conventions, which administers the appeals for national conventions, 
has not permitted proposed SAE National Meetings, including the 
regular Annual Meeting, originally planned for Detroit, Jan. 7-11, 1946, 

Under the circumstances, Chairman R. R. Teetor of the SAE Meet. 
ings Committee, reported to Council that it did not now seem honest or 
fair for the Society to continue to ask authors to prepare papers for 
National Meetings which probably cannot be held. 





Although the usual Technical Sessions and the Engineering Display | : 
of the 1946 Annual Meeting have been canceled, there are certain | Ste 
Business Sessions, Nominating, Administrative, and Activity Com | I 
mittee meetings which must be held if the Society is to continue to | me 
operate, the Council agreed. These will be held during not more | Cc 
than three consecutive days during the week of Jan. 7, 1946, in Detroit. | . 

Local War Emergency Meetings will continue to be handled by the | ol 
various Sections interested, with the cooperation of the Activity Com- fre 
mittees. ! -" 

Disposition of several forthcoming National Meetings has already B 
been made: a 

Tractor Meeting, scheduled for Sept. 13, has been accepted by Mil te 
waukee Section. Program planning has been done by the Tractor & | " 
Farm Machinery Activity Committee, which will cooperate with the | a 
Section; | b 

Fuels & Lubricants Meeting, scheduled for Nov. 6 and 7 in Tulsa, | . 
will be sponsored by Mid-Continent Section, with the cooperation of | ’ 
the Fuels & Lubricants Activity Committee. B. E. Sibley is general f 
chairman of this meeting; ) 

Aeronautic Meeting, scheduled during October, has been distributed | 
between two Southern California Section meetings to be held in Los | 

‘ 


Angeles, one on Oct. 4 and the other on Nov. 1; | 

Air Transport Engineering Meeting, scheduled for Dec. 3-5, has 
been accepted by Chicago Section. The dates are Dec. 3 and 4; 

1946 Annual Meeting will be held in Detroit during the week of 
Jan. 7, when the essential Business Sessions and Committee Meetings 
of the National Society will be held in Detroit. Detroit Section 's 
planning a section meeting for the same week. Mr. Teetor expresse¢ | Bags 
his gratification for the excellent standard of Local War. Emergency . 
Meetings held to date in his report to Council. 

To disseminate the technical information as widely as possible, a 
special check list of papers will be on hand at each of these Local W ar 
Emergency Meetings. The papers, in mimeographed form, will %& 
available to SAE members for 25¢ a copy, and to non-members for 50¢ | 
each, postpaid. Quantity lots will be available at reduced rates. Or lets | 
for these papers will be handled through the SAE Special Publications | 
Department, 29 West 39th Street, New York 18, N. Y. ea 

Reports of these meetings will be carried in the SAE Journal, and 
papers made available to SAE Headquarters will be carried in the S {E 
Journal either in ful) in the Transactions Section or in digest form. | 


—— was 
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Stout at Graham 





Hbout SAE 





F. M. YOUNG, president and general 
manager, Young Radiator Co., Racine, Wis.., 
has been appointed as special representative 
on a secret mission, confidential purposes, 
to Europe by a government division. Mr. 


Formerly engineer, Westinghouse Electric 
Corp., Centerline, Mich., JOHN E, DEV- 
EREAUX is now sales engineer with the 
Induction Heating Division, Budd Wheel 





Co., Detroit. 
Young expects to be overseas for about 60 
days. Mr. Young is a member of the SAE E. J. HERGENROETHER, recently re 
Tractor and Farm Machinery Engineering igned chief of the metallurgical branch of 
r Activity Committee. the Steel Division of the WPB at Washing 
4 q , ton, D. C., has resumed his duties with the 
v SAE Past-President William B. ’ rs 9 ti neces Senge resident ee Development & Research Division of the 
| Stout (left), noted automotive med wel — — ts ued teste International Nickel Co., Inc., New York. 
1 sod eriation anuibaed, ee nected with the development department of Me. Persensccther will be ia cherne of the 
atumahiie pec ned develep- the F. L. Jacobs Co., same city. division’s automotive steel development and 
0 ment at Graham - Paige Motors Formerly layout draftsman, Lockheed Air will make his headquarters in Detroit. Be- 
Corp., it was recently announced craft Corp., Burbank, Calif. PAUL W. s0se StrvEng with the WPB and predecessor 
, by Joseph W. Frazer, chairman, TRACY, seaman first class in the USNR, is agencies, Mr. Hergenroether had been with 
j with whom he is shown making now stationed at the U. S. Naval Training the Detroit office of the International Nickel 
plans for a car which "will be new School at Ward Island, Corpus Christi, Tex. erganization for 12 years. 
. from the ground up." Mr. Frazer 
i has Hee a pomele Member of HOY STEVENS has recently been appointed A “profile” of WILLIAM LITTLEWOOD, 
the SAE since 1928. Mr. Stout's chief of the equipment and maintenance sec vice-president, American Airlines, Inc., ap 
y services were obtained through tion of the American Trucking Associations, peared in the April, 1945, issue of the 
agreement with Consolidated Vul- Inc., Washington, D. C. The section is a Cornell Engineer, a publication edited by the 
tee Aircraft Corp., to which he newly organized activity of the ATA. Mr. undergraduates of the College of Engineer 
® s under a long-term contract. He Stevens was formerly with the ODT in ing, Cornell U niversity, Ithaca, N. Y. Mr. 
5 brings to Graham-Paige 35 years Washington and is currently secretary of Littlewood is the chairman of the SAE Air 
ie of experience in designing and SAE Washington Section. Transport Engineering Activity Committee. 
building planes and cars. He de- . 
-. | signed his first cutomobile vd GORDON K. STEBBINS is now an ap- COM. OTTO E. SZEKELY, USNR, 
of early as 1911, developed the first pean: See pal nt ot gee Pe formerly production superintendent, Phil- 
vl . induction, yas ’ zine arp end ang hiladel nh} 
al aay ary commercial monoplane, with the Wilkening Mfg. Co., Philadelphia, ~ Iphia Navy Yard, Saye ple 
e first all-metal plane for the « been transferred to the U. S. Naval Aircra 
Navy, the first Ford tri - motor Pa. Modification Unit of the Naval Air Material 
Jd | planes, the first high-speed, light- THOMAS B. DOE, JR., formerly with Center, same city. 
OS weight passenger railway car, and the F. L. Jacobs Co., Dearborn, Mich., as : 
as made many other contribu- plant superintendent, is now employed by Previously precision mechanic first class, 
tions to the advancement of mod- Vickers. Inc., in the capacity of manager Honolulu Rapid Transit Co., Ltd., Hono- 
as ern transportation of the aircraft products sales division lulu, T. H., M. C. KEMP is now superin 
of 
F TOM : 
" M O. DUGGAN, vice-president, Ser- ® H 
fc: Division, Thompeos Prodmets, lac. has Appointed Manufacturing Manager 
ed e<atly returned from a four-month mission 
cy “ our Armed Forces in France, Belgium, 
Germar Mr. Duggan’s mission in 
responsibility — to get criti Hugh Dean has recently been ap- 
. ad jutomotive and aircraft -parts pointed general manufacturing man- 
ars Panutactur the liberated countries, to ager of Chevrolet Motor Division, 
be | 2 ngry people to work making General Motors Corp., Detroit. In 
= 4 r to build up their econ- his new post, Mr. Dean will tackle the 
valuable shipping space huge task of reconverting the 27 
5 States for more important Chevrolet plants located in various 
ns j 


led parts of the country from war pro- 
duction to the manufacturing of cars 
and trucks. In 1933, he was named 


assistant manufacturing manager in 


by our fighting men 
umazing things Mr. Dug- 
me ° rt ing was workers, who were 


ai t ind clothed and 


freezing 


{E roducing weapons and other charge of manufacturing in all Chev- 
lefeat a common enemy — rolet plants. When war production 
1 equipment that by com- began, he was placed in immediate 
lants was 25 to 30 years charge of Chevrolet's production 
— 





schedule of aviation engines 


No. 8 BiMAugust, 1945 33 














o oe 





Edmund T. Price, presi- 
dent of Solar Aircraft Co., 
San Diego, Callif., will be 
the head of a new com- 
pany, known as Solar Pre- 
cision Castings, Inc., form- 
ed as a result of the pur- 
chase by the Solar organ- 
ization of a division of B. F. 
Hirsch, Inc., New York City. 
The new company will spe- 
cialize in the manufacture 
of a variety of precision- 

cast parts 


tendent of automotive and field equipment, 
Hutchinson Sugar Plantation Co., Naalehu, 
Hawaii. 


LEO M. SMITH, formerly leader, AAF 
Test Engineers, U. S. Army Air Forces, 
Central Procurement District, Detroit, is now 
assembly engineer, Packard Motor Car Co., 
Toledo, Ohio. 


Previously maintenance engineer, B. F. 
Goodrich Co., Louisville, Ky., E. C. PIN- 
SENSCHAUM is now research engineer with 
the Battelle Memorial Institute, Inc., Co- 
lumbus, Ohio. 


O. W. INSKEEP formerly chief engineer, 
Moore Equipment Co., Stockton, Calif., is 
now automotive project engineer with the 
Harris Mfg. Co., same city. 


GUNNAR EDENQUIST has been ap- 
pointed vice-president and assistant to the 
president ‘of Pacific Airmotive Corp., Glen- 
dale, Calif. Prior to becoming an officer in 
Pacific Airmotive Corp., Mr. Edenquist 
served successively as chief engineer, sales 
manager, and vice-president and a director 
of Kinner Motors, Inc. He will make his 
headquarters at Glendale. 





Gunnar Edenquist 


HENRY J. PAULSEN is now in the U. S. 
Navy and is stationed at the U. S. Naval 
Training Center, Great Lakes, Ill. Before 
his induction, he was laboratory technician, 
Cadillac Motor Car Division, General Mo- 
tors Corp., Detroit. 


Formerly flight test engineer at Consoli- 
dated Vultee Aircraft Corp., San Diego, 
Calif.. RICHARD J. CERNY has severed 
this connection to accept the position of 
project engineer on aircraft cabin pressuriz- 
ing equipment, J O Mfg. Co., South Gate, 
Calif. 


Formerly group engineer, hydraulics, Con- 
solidated Vultee Aircraft Corp., San Diego, 
Calif., JOHN H. DANNAN is now project 
engineer, Airesearch Mfg. Co., Los Angeles. 


JOHN G. HAMMOND, who had formerly 
been district manager, Metallizing Engineer- 
ing Co., Inc., Detroit, is now sales and ser- 
vice engineer at the Detroit office of Elco 
Lubricant Corp., Cleveland, Ohio. 


RALPH E. MIDDLETON has recently 
been elected vice-president of the Aireon 
Mfg. Corp., Burbank, Calif. In his new 
post. Mr. Middleton will be in charge of 





Ralph E. Middleton 


engineering at the company’s Hydraulics 
Division in Burbank. Before coming to the 
Aireon organization as chief engineer in 
1941, Mr. Middleton was an engineer for 
Curtiss-Wright Corp., where he designed the 
landing gear and tail wheel installations for 
the Curtiss Commando. 


JOHN L. COLLYER, special director of 
rubber programs and president of the B. F. 
Goodrich Co., Akron, Ohio, has been named 
a member of the executive committee of the 
International Chamber of Commerce. 


HAROLD F. SCHWEDES has recently 
joined Menasco Mfg. Co., Burbank, Calif., 
as director of manufacturing. Formerly as- 
sistant to the vice-president of North Amer- 
ican Aviation, Inc., Mr. Schwedes is a ma- 
chine tool, engineering and aircraft expert. 
He has been associated in the fields of en 
gines, landing gear, hydraulic equipment, 
aircraft instruments and airframe construc 
tion for 28 years. Mr. Schwedes was 1944 
Chairman of SAE Texas Section. 


A gift of $350,000 to endow a professor 
ship in the field of industrial management 
at M.I.T. was presented by ALFRED P. 
SLOAN, JR., chairman of the board of Gen 
eral Motors Corp., at a dinner of the alumni 
of M.I.T. held as part of the commenc« 
ment-week program. Mr. Sloan is a mem 
ber of the class of 1895. 
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TAINE G. McDOUGAL. head of 
spark plug division of A Spark Plus f 
vision of General Motors Cor; da 


. - ee ny TCCOived th 
Ohio State University’s 1945 Lamme ¥ a 
at the University’s commen ment toe, 
on June 8. Mr. McDougal received the all 

‘Deda 


“for meritorious achievement jn eNgineeriy 
or the technical arts.” Fi 

Formerly with Harry W. Lutz Cp, De. 
troit, LLOYD R. SCHUBERT js now oie. 
intendent with the Grand Haven Stamped 
Products Co.. Grand Haven, Mich. : 

FRED E. GOODRIDGE is now Managing 
editor of Aerolog, published by the Steck 
Co., Austin, Tex. Mr. Goodridge was for. 
merly liaison engineer with Guiberson Corp. § 


Dallas, Tex. 


ck 


Previously in charge of the French ¢, 
lonial Supply Mission, New York Ciy 
JEAN-PAUL LEVI will return to Frang 
shortly where he will be connected with the 
French Latil Co., Suresnes, Seine. 


LT.-COL. B. J. LEMON, Army Ordnane 
Department, has been returned to inactive 
status of the Army Reserve after 42 months 
active duty as chief of the Rubber Branch. 
and for the last seven months as acting chi¢ 
of Ordnance-Detroit. As chief of the Rub- 
ber Branch, Col. Lemon had charge of 
furnishing adequate rubber products 
Army Ground Forces’ automotive cquip- 
ment, including wheeled and_track-laying 
vehicles; also, for the conversion to syn 
thetic rubber of Ordnance products made 
from natural rubber, the most critical n 
terial in the War Program. As acting chiet 
of the Development Division, Col. Lemon 
has been charged with the design and 
velopment of Ordnance wheeled and track- 
laying automotive equipment, including 
Army-land and amphibious trucks, tanks, 
motor gun carriages, tank transporters, and 
other standard and special vehicle equip 
ment. 


To Inactive Status 





Lt.-Col. B. J. Lemon 
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RAGSDALE, USNR, who 
nt at the Us S. Naval 
Northwestern Technical 


WILLIAM 





ek i 
at A n, Ill., is mow on overseas 
sup contacted c/o Fleet Post 
a = Y 
fice, San I co. 

iad engineer, Allison Di- 
mae Motors Corp., Indianapolis, 
wisi! ae . ; 
1.1 |, T. ROSENLUND is now associated 
- Motor Car Co., Toledo 
ody, a. in t X engineering department. 
Super. 4 
tamped 


MARCUS B. HE RSCHER, who had been 

Design, Aero Parts Mfg. 

Wichita, Kan., may now: be 

RCA Victor Division, Radio 

Ar , Camden, N. J., where 
a mechanical engineer. 








JOHN F. SMETes, U. S. Army Air Forces, 
1 to Aye rank of first lieu- 

been transferred from 
\ Air Field, Salina, Kan., 
Squadron, 39th Group, c/o Post- 


San Francisco. 





Lr. hasan D. meng USMC, may now 


rdnance 
._ ’ost Motor Transport Of- 
math Falls Marine Barracks, 
, Ore 
project manager, hydraulics 


ment, Fleetwings Division, Kaiser 
. Bristol, Pa., GEORGE D. CON- 
w chief engineer, the Conlon 





; a Formerly division manager, Consolidated 
$ made Vultee Aircraft Corp., Allentown, Pa., A. E. 
pe SHELTON is now a consultant with the 
ng chief Garrett orp., Los Angeles, Calif. 
T 


C. G. A. ROSEN, director of research, 
Caterpillar Tractor Co., is serving on tem- 
juty as a special technician on in- 

work for the U. S. Navy Depart- 








War Engineering Board. 






Goes Abroad 


































































































C. G. A. Rosen 





No. J August, 1945 








™ and ent. Mr. Rosen is a member of the SAE 


Joseph S. Hildreth 
(right), for the past 
21 years a vice-presi- 
dent and director of 
the Chilton Co., Phila- 
delphia, has been 
elected president of 
the business publishing 
company. Mr. Hil- 
dteth succeeds C. A. 
Musselman (left). the 
former president and 
one of the company's 
founders, who has 
been elected chair- 
man of the board of 

directors 


C. A. Musselman 


RAY ELLINWOOD recently announced 
severance of his connection as president and 
general manager of Adel Precision Products 
Corp., Burbank, Calif. Mr. Ellinwood dis 





Ray Ellinwood 


closed plans to engage personally in the de 
velopment, manufacture and marketing of 
new products in a variety of fields with a 
new organization bearing his name. Mr. 
Ellinwood founded the Adel firm in 1938, 
before which he was an engineer with the 
Douglas Aircraft Co., Inc., Santa Monica, 
Calif. 


ALAN F. KING has started his own office 
to carry on marketing and merchandising 
research as a consultant in the aviation and 
automotive fields. Mr. King was formerly 
manager of the economic research depart- 
ment, Consolidated Vultee, Aircraft Corp., 
San Diego, Calif. 





SCHAARDT, a lieutenant in the U. 
Air Forces, is now serving 
the South Pacific and may be contacted c 
Postmaster, San Francisco. 


S. Army 
somewhere in 





Previously flight engineer and 


Lowry Field, Colo., B. J. 


instructor 


LITKE, U. S 


Army Air Forces, may now be reached at 


P. O. 
Field, 


Branch No. 3, Hondo Army Air 
Hondo, Tex 





MERTON H. BLANK ha 
connection as chief engineer of the Hy 
draulic Coupling Division of 
Blower Corp. He has opened an office i 
Detroit to carry on factory representative 


] } ' ial eno rit ' A 
saies an specia engineering ¢ if I 


evered hi 
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Formerly at Robins Field, Ga., A. F. 


he American 












Joseph S. Hildreth 


Formerly assistant project engineer, 
Wright Aeronautical Corp., Paterson, N. J., 
WILLIAM J. COLSON is now lead engineer, 
preliminary design, Aircraft Co., 
Seattle, Wash. 


Boeing 


DONALD A. HENDRICKS, who had 
been foreman, Weatherhead Co., Cleveland, 
Ohio, is now associated with the Fibre-Form 
Co., Columbia City, Ind. 

Formerly fuels research engineer, Stand- 
ard Oil Development Co., Esso Laboratories, 
Elizabeth, N. J.. GOULD H. CLOUD is 
now associated with the Humble Oil & Re- 
fining Co., Houston, Tex. 


Previously at the U. S. Naval Training 
Center, Great Lakes, Ill., JACK RINDNER, 
a seaman first class in the USNR, is now 
stationed at the Navy Pier, Chicago. 


HORACE A. TAYLOR, who was for- 
merly research engineer, Sterling Engine 
Co., Buffalo, N. Y., is now with the Allison 
Division, General Motors Corp., Indianapolis, 
Ind., where he is working in the installation 
section 


The appointment of WILLIAM F. SHER- 
MAN as manager of the Automotive Council 
for War Production contract termination and 
reconversion division was announced recently 
by GEORGE ROMNEY, managing director 
of ACWP. Mr. Sherman's initial 
ment with the council was as editor of its 
Production Information Bulletin. Mr. Sher- 
man has been Detroit Section Field Editor 
for the SAE Journal for a number of years, 


assign- 















William F. Sherman 











a LT 





R. W. Snowberger 


R. W. SNOWBERGER has recently been 
appointed southwestern bus manager for 
Mack-International Motor Truck Corp. He 
was formerly service engineer for the com- 
pany. For the past three years Mr. Snow- 
berger’s work has been confined to training 
Army Field Artillery groups in this country 
in the use of Mack equipment. He has 
been in the automotive field since 1923 


Formerly seaman first class at the U. S. 
Naval Training Station, Great Lakes, IIL, 
MARTIN FINKEL is now studying at the 
College of the City of New York, New 
York City. 


RALPH P. HORAN, who had been ex 
perimental engineer with the Chrysler Corp., 
Highland Park, Mich., is now technical en 
gineer with Carbide & Carbon Chemicals 
Corp., Oak Ridge, Tenn. Mr. Horan is a 
former student of the Chrysler Institute of 
Engineering. 

Previously powerplant design engineer, 
Curtiss-Wright Corp., Buffalo, N. Y., C. R. 
LEMONIER is now chief engineer, Ranger 
Lark Division, Fairchild Engine & Airplane 
Corp., Jamaica, N. Y. 


SAE members who have received recent 
changes in company status include: NOBLE 
Cc. CLARK, Murray Corp. of America, from 
chief engineer in the Ecorse, Mich., branch, 
to technical liaison engineer in the Detroit 
branch; IKE KIBBE, Wright Aeronautical 
Corp., Paterson, N. J., from field service 
representative to test engineer; and ROB- 
ERT M. SCHUTTE, Thompson Products, 
Inc., Cleveland, from assistant experimental 
engineer to development engineer. 


SAE members who have been transferred 
within their companies include: R. L. AB- 
BOTT, General Motors Overseas Operations, 
General Motors Corp., has been transferred 
from the Detroit to the Melbourne, Australia, 
branch; Z. C. TATTON, Caltex, Ltd., has 
been transferred from Wellington, N. Z., to 
Sydney, Australia; T. F. BRUDENELL, 
Atlas Imperial Diesel Engine Co., from the 
Chicago branch to the one in Oakland, 
Calif.; and THOMAS D. JOECK, Mack Mfg. 
Corp., from the Allentown, Pa., branch to 
the one in Plainfield, N. J. 


SAE Members in the Armed Forces who 
have received recent promotions include: 
PAUL L. HAINES, Area Petroleum Office, 
A.P.O. 413, c/o Postmaster, New York City, 
from captain to major; and W. W. THOM- 
SON, Headquarters 313th Bomb Wing, 
A.P.O. 247, c/o Postmaster, New York City, 
from private first class to corporal. 


In the Navy, EDWARD E. aaNsT and 
WILLIAM L. BREYER have been pr ted 


from midshipmen to ensigns 


J. H. MEYER is now with Naval civil 
service and may be reached at the Naval 
Ordnance Test Station, Maintenance Garage 
Department, Inyokern, Calif. He was 
formerly a machinist with Pointer-Willamette 

»., Portland, Ore. 


Formerly director, Detroit artillery car- 
riage section, Fisher Body Division, General 
Motors Corp., Detroit, ERNEST R. LEEDER 
has been appointed vice-president of Martin- 
Parry Corp., York, Pa. 


Previously development engineer, Chrysler 
Corp., Highland Park, Mich., BERTRAM A. 
CHESLER is now with the Carbide & Car- 
bon Chemicals Corp., Oak Ridge, Tenn. Mr. 
Chesler was formerly a student at the 
Chrysler Institute of Engineering. 


ANDREW M. MAXWELL is now in the 
U. S. Army and may be reached at the 
Armored Replacement Training Center, Fort 
Knox, Ky. Before his induction, he was 
spark . plug engineer, Bowers Battery & 
Spark Plug Co., Reading, Pa. 


EARL W. HAEFNER, who has been 
placed on inactive status as a major in the 
U. S. Army Ordnance Department, has re- 
sumed his former position with the Airtemp 
Division of the Chrysler Corp., Dayton, 
Ohio, as manager of the parts and service 
department. 





Earl W. Haefner 


Formerly assistant shop superintendent, 
Studebaker Corp., Fort Wayne, Ind., R. J. 
McCRACKEN is now general manager of 
Durham Mfg. Corp., same city. 


Formerly process engineer, Pioneer Engi- 
neering & Mfg. Co., Detroit, JOHN V. 
RETTIG has recently been appointed process 
and field service engineer, Motch & Merry- 
weather Machinery Co., Cincinnati, Ohio. 


DUNCAN G. HUDSON, who had been 
sales engineer, Chamberlain Laboratories, 
East Lansing, Mich., recently joined John 
Bean Mfg. Co., same city, as sales engineer 
in the industrial pump division. 


ROBERT R. HIRSCH has been appointed 
vice-president in charge of sales of the Bunt- 
ing Brass & Bronze Co., Toledo, Ohio. Mr. 
Hirsch joined the Bunting organization in 
1944 as director of sales. He is a recog- 
nized authority on bearings and bearing 
applications and is widely known among 
ngineers and designers of machinery. 


CAPT. EDGAR H. BERG, U. S. Army, 
has been transferred from Ordnance School, 
Aberdeen Proving Ground, Maryland, to the 
Fuels & Lubricants Branch, Field Service, 
Office of Chief of Ordnance, Pentagon 
Building, Washington, D. C 
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W. J. BLANCHARD, ge: 


ieral ii all _ 
Aeroproducts Division, Cami ' 
Corp., and pioneering engincer in the ¢ 
trollable pitch propeller field, ha; 
elected president of the “i, — 


Dayton, (hj 
Chamber of Commerce for a second 


Mr. Blanchard, who is a trust 
College and a member of th 
Advisory committee of the 
Illinois, recently revealed 
dicates Dayton’s industrial p 
pass prewar levels, after a comparatiy 
short reconversion period of from thre ; 
six months. Mr. Blanchard is 4 forme eee 
vice-chairman of § 7 





a Surve 


rospects will sy 


AE Davt n Section . gD 


100 ne! 


LT.-COL. FELIX DORAN, RR. o,; ‘ 
nance Department, is currently on termin: 
leave after active duty at Rock Islay 
Arsenal, Rock Island, Ill. Col. Doran ¢. 
pects to be reassigned to General Motors 
Corp., Detroit, within the next few month 
Before entering active duty in the Arm 
was general manager, fleet division 
eral Motors in Detroit. 





Formerly loftsman, Willow Run Plant 
Ford Motor Co., Dearborn, Mich., ROBERT * 
E. RADCLIFFE is now manager and chic “ 
designer of the Triangle Equipment C the 2 
San Diego, Calif. 


Formerly a midshipman at the N 
Academy at Annapolis, Md., JAMES A 7 
FORS is now an ensign in the USNI 


may be contacted c/o Fleet Post Office, San 
Francisco, Calif. 


A. M. RICE is now a seaman first 
USNR, and is receiving radar trainin 


fore enlisting in the Navy, he was super- _ 
visor of outside manufacturing and enginecr- 
ing, Northrop Aircraft, Inc., H ne, 
Calif. M 


Formerly layout designer, Guiberson | 
sel Engine Co., Dallas, Tex., J. w ALLACE 
HUGHES is now connected wit 
combe Airplane Corp., Trenton, N. 


THOMAS P. McCOLL, who had been 
chief engineer, Standard Steel Spring C 
Madison, Ill., is now president of Hammett 
Machine Works, Troy, N. Y 


CLYDE E. WILLIAMS, director 
telle Memorial Institute, Columbus, 0 
was awarded the degree of Doctor ot 5 
ence at recent convocation’ ceremonic 
the Case School of Applied Science, U! 
land. The degree was presented to Mr 
Williams for his accomplishments in 
search administration and in directing 
activities of the War Metallurgy Commute 
of the National Academy of Scien 
the National Research Council 





Clyde E. Williams 


SAE Journal, Vol. 53 No. 3 











— 


on OBITUARIES 








tic John Sonnerdale 


: S ile, governing director of 
ll Me ¢ Ltd., Sydney, Australia, 
ati aed the age of 86. Mr. Sonner- 
ree | ‘aie'e long ering career was high- 
1 b jiishment of the firm of 
connerdalt in 1911. Since that time 
t hed 2 a director of National 
Ord \ ar } Co., Ltd. Mr. Sonnerdale 
rming r of manufacturing plants 
nd cl been an Associate 
an ex rv : ice 1928. 


. Marcel Michelin 


Mar M in, president of Michelin 

Realt Milltown, N. J., died early 
German concentration camp. 

Mr. M was also connected with 

ielin & Cie, Clermont-Fer- 

is technical director. Much 
igineering work was con- 
manufacture of pneumatic 

lin was elected a Foreign 


(llan V. Ritchie 


hie, superintendent of the 
vf the Texas Co., Bea- 
N. ¥ 1 of a heart attack recently 


vas graduated from the Uni- 
Dakota in 1910 with a 
in mechanical engineer- 
LLACE 3 to 1923 he taught chem- 
Lus it Jefferson High School, 
Since that time, he had been 

Texas Co. 
of confidential research 
ae k {1 with the war effort, Mr. 
Rit t received an award from 


Scientific Research and De 


: 3s Raymond Haskell 


laskell, consulting engineer, 
in the ( New York, died April 7 at 
ing the te New York Hospital. Mr. Haskell was 
n 06. [1 Mr. Haskell joined the Texas 
remained until his death. 
revious to that he was a scien- 
assistant in the U. §. Lighthouse Ser- 
: served the U. S. Navy as a 
He held degrees from 

S., M. S., and Ph.D. 


\ 


Harold M. Allyn 


n, general supervisor of 
northeastern area of the 
me Co., died May 21 after 
ness. Mr. Allyn was a 
iven, Long Island, N. Y., 
at Pratt Institute in New 
1g in Italy in World War 
arge ground crew in naval 
the New York Telephone 
Mr n had been a Member of the 
° 


7s 


* . Earl W. Allington 


Earl W. Allington, eastern representative 
of the Chek-Chart Corp., died June 20 after 
an illness of more than a year. When the 
Chek-Chart Corp. was organized in 1930 he 
became a director and eastern representa- 


os ) 
tive. He continued in these capacities, and sul, 


was appointed manager of the Washington 
office when the company began engineering 


éharts for war equipment. He was the the 
founder and president of the Logan Alling- office. 
ton Co., New York. During World War I Nebraska, 
Mr. Allington served in the aviation branch in 


OLD-TYPE SIDE 


narrow fire Dase 





leit: Mealiteg coddl wide 





DE 
BASE 


OU step up tire life, slow up 
tread wear, get peak perform- 


ance from synthetic rubber truck 








tires when you correctly increase 
rim base width to about 70% of 
tire’s sectional diameter — because 
sidewall flex is reduced, less heat is 
generated in tire shoulders, carcass 
is preserved for more recaps, roll- 
ing deflection is cut by 12%%, 
steering response is made more 
positive. 

But only Goodyear full Wide Base 
Rims help you get the full mileage 
and service built into your tires. So 
see your Goodyear Rim Distributor 
now. 
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Thomas A. Weir 


A. Weir, vice consul, American 
Consulate, Cruz de Tenerife, Canary Islands, 
died April 28 at the age of 45. 

Before accepting his position of vice con 
Weir was connected with the 
Socony-Vacuum Oil Co., Inc., as fuel engi- 
neer in the Casablanca, Morocco, branch of 
company and later in the New York 


attended the University of 


from which he received a B. S 
mechanical engineering. Mr. Weir had 


of the U. S. Navy. been a mem’er of the Society since 1924. 


NEW-TYPE SIDE RING 


des wider tire base. Both 


eads fit tightly 





GOODYEAR WIDE BASE RIM 
KW” or “LW” type) 


TAPERED BEAD SEATS 
under both beads insure 
concentric mounting, fewer 
bead failures. 

THIS NEW SIDE RING 
increases rim base width; 
interlocks with rim base 
relate Mi sl -tele Mel ME iid-Peeeta-tuileliat: 
securely in place under all 
operating conditions. 
SAME 28° MOUNTING 

fits all existing spoke-type 
cast wheels. 


SAME INSIDE DIAMETER 


fits all existing steel wheel 
discs. 


PRYING NOTCH 
always visible. 


GOODFYEAR RIMS 


PRODUCTS OF GOODYEAR 


RESEARCH 














Rubber Specs 


cont. from p. 32 


the classifications of the SAE and ASTM. 
Earlier work on the classification of the 
physical properties of these materials was 
based mainly upon laboratory experience - 
the only data available at that time 


Rubber Suppliers Meet 
Recently, for example, a large group of 
rubber suppliers met with Chrysler engi- 
neers in technical discussions of the prop- 
erties of extruded rubber parts, sponge rub- 
bers, and molded goods. ‘The company’s 
own specifications and their classifications as 


to physicals, were developed during the war 
emergency when a huge volume of rubber 
parts was required for the manufacture of 
weapons. 

Current field experience, as reported by 
Army and civilian experts, has advanced the 
knowledge of the performance of various 
types of synthetics. It is upon the basis 
of this experience that current review of 
company specifications is being made. 

The result of these studies will ob- 
viously influence future revisions in the SAE- 
ASTM Classifications of Rubbers, and may 
be expected to lead to even more depend- 
able classifications in view of the consider- 
able performance data since obtained. 








ANOTHER HALLETT FIRST 


in the development of Filtered Igni- 
tion Shielding to its present state of 


high efficiency and dependability. 


HALLETT 


Detroit 


HALLETT FILTERED 
SHIELDING 


IGNITION 





MANUFACTURING 
Filtered Ignition Shielding for Every Type of Transport Engine 
INGLEWOOD, CALIFORNIA 





COMPANY 


San Francisco 
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Devise Descriptive Nome 
TANDARDIZED nomen . 
engine parts, now bein ¢Ritea a 
Committee E-12, Handbook cs and P a. 
tions, of the SAE Aeronautics Division f 
to replace parts names reminiscent ” 


ee Bes 





40UQ- 





f anat July 
omy, natural history, and Operating we send 
tions with nouns accurate; Seiies shou 
the appearance of the parts and “wetipils such 
to cause confusion. "7 

Under the committee’s recommendation 






fins, baffles, blades, and vanes becom 





. ; : - Baltim« 
tors. Stiffeners, ribs, braces, and wekx «. _ 
brackets. Caps and shells are covers. ( te a lo 
ers, intercoolers, and aftercoolers he er: buffo 
radiators. . me > Hoke. 


Propellers and fans are im 


IM pellers 





Jets, metering plugs, and orifices are : . Canad 
known as nozzles. Gaskets and gland: or 
seals. Fingers become rotors or i Chico 
Sleeves are bushings. 


Breathers are ven oe 
Axles are shafts or spindles. ] ee 
Cocks are to become valves. Collector en 
are manifolds. Ignition harness. condnis 
and shields are cables. Crankcases, bodiee ewry 
boxes, and gearcases are housings, Hoses ani 
pipes, with certain compounded 
are to be tubes. 
fined under bolts. 
Arms, fingers, jaws, knuckles, r 
and dogs are out, although they may be uses puichole 
as descriptive adjectives in connection with M 
recommended parts names. ; Norris, 
Purpose of the effort to establish standa 
ized appellations for parts is elimination of 
confusion resulting from application to the Det 


rt . 
same parts of different names in different 


M 


exception 


Screws variously are de Clev 


ibs. wrist 


rd- Dey’ 


geographical sections and companies 
new names and definitions are designed t 9 
indicate the exact nature of each part ‘ny: 








a 


Coming Events W. 

Southern California — Aug. 24 

Biltmore Hotel, Los Angeles; Prob 
Involved in Airframe Lubrication-D. H Me 
Moreton, Douglas Aircraft Co. Aviation En- 
gine Lubricating Oil — B. M. Berry and F. § 
Rollins, California Research Corp. A Pe 2 
troleum Research Engineer’s Outlook on Ke 
Fuels for Conventionally and Turbine Pow- 
ered Aircraft - A. G. Cattaneo, F. G. B 
and A. L. Stanly, Shell Development C Sura 
Water Injection for Aircraft Engines-M. R 
Rowe and George Ladd, Wright Aeronaut 
cal Corp. Jet Propulsion-Col. Homer A A 
Boushey, Jr., Commanding Officer, 412th | 
Fighter Group, USAAF. 
Northern California — Sept. 7 


Palace Hotel, San Francisco, morning and 
afternoon technical sessions; Engineers Clu 
San Francisco, dinner and evening sessio! 
Subjects— Post War Engine Design; Or 
nance Design and Maintenance Problems; W 
How Lubrication Men Would Design 4 H 
Engine; Design Requirements of Industt \ 
Speakers to be announced. 
Northwest — Sept. 15 

Edmond Meany Hotel, Seattle; Valve 
Valve Inserts, Heavy —— nt 
C. Young, chief engineer, Wi 
vision, Eaton Mfg. Co. Technical d nd 
sions held by G. D. Barnes. Post War 
Maintenance — Earl B. Richardson, super: 
tendent of equipment, Portland Traction” 
Technical discussions by Bill Hubka. fi 
Performance Synthetic Truck Tires-R. 4 
Blake, general service manager, U. §. Rud 
ber Co. Technical discussions by Hat y 
Drake; dinner 7:00 p.m. Bearings-R. 4 
Watson, in charge of engineering and ‘ 
Western Division, Federal Mogul ‘ 
Technical discussions by W. W. Cau 
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Southern New England Section: 
Lawrence R. Ferry, Dominic Michael Romeo 


- APPLICATIONS Received — seccrzseter eu vom 











pee The applications for membership received between June 10, 1945, and Texas Section: Garland T. Bynum, 
fee ny 045, are listed below. The members of the Society are ur ged to Malcolm Stuart Harned, Preston J. Me 
He on! ony pertinent information with regard to those listed which the eye Combs, Joseph W. White. } 
S Tune. sen YP 
tive of should hi Pie se reg ese iy A a ianaatle. It is requested thet Twin City Group: LeRoy Alexander t 
One such communicare Grifhth, Robert J. Kutzler. 
dations Washington Section: W. Wirt Barker, ’ 
rr, more Section: James De Loss Lowe, George L. Michky, Martin N. Oliven- Norwood C. Beland, Charles H. Bellamy, ;° 
i Baltim stein, James H. Richards, H. B. Robison, Vernon G. Browning, Thomas William Cla 
COS are boson Frank Newell Smith, Hull M. Wickham, vell, V. W. Condrey, Ruth E. DeWald, C 
Cox jufftalo Section: Eugene E. Darr, Ross Lesnead & St tera te p. 41 
” me 5, Hoke. = 2 arene 
: . ne Section: Chester Van Wag- 
levers Chicago Section: Charles R. Averill, L. 
Vents ene Baughman, Robert E. Burnison, 
-- Mack DeLacy, Harold Fisher, Carl 
neCtors Bi ansen, Arthur S. Leonard, R. J. Meinert, 
nduite ~ Earl Moody, Reginald Arthur : 
hodies ewry. Georg N. Wickhorst. 


Cincinnati Section: Arthur Poltmana. 





a le Cleveland Section: James N. Brown, 
YeLaurier, William A. Dorff, 


wis Pres G Edi wards, Henry J. Frontroth, 
Ye aj Nicholas Thomas Karaffa, Stephen L. La- 
ae M Zolton Nicholas Nemeth, Walter L. 


Norris, Clifford E. Willis. 
ndard- Dayton Section: Joseph Sydney Harte. 


Detroit Section: Glenn J. Bundy, F. 
Gibson Butler, Edward F. Collins, George 
W. Crook, Jack P. Cummings, Balwant 
Singh Grewal, F. T. Harrington, Neil M. 
Hurry, Paul Kuhn, Harry H. Lipton, Clar- 
¢ R. Mallon, John A. Maxwell, Edward 
¥. McIntosh, Stanley Mieczkowski, S. S. 
Leon C. Shuert. 


' 
, Indiana Section: Paul D. Fischer. 
D. H Metropolitan Section: James A. Al- | 
— ght, Thorsten Anderson, Earl M. Biehl, 
FS Fred Burmann, Philip Cinis, Philip Joseph 
A Pe costa, Arthur D. Denny, John T. Fisher, 
k on Kenneth Foster, Elliott R. Hallowell, O. W. 
4 Ne Hinterthur, William Camille Magill, Jacob 
Ballo, url Rubin, Wallace M. Sinclair, Mildred E. 
t C Suran, Henry Tennant Wright, J. M. Van 
M. R law, Claude I. Zabriskie. 





Mid-Continent Section: John C. Bloom, 
C. P. Rosenberger. 






Milwaukee Section: William Joha 


Club New England Section: Lt. (j.g-) Earle eee 4 T A D bp — T %y 
ites i. Andrews, Jr. 


An 


- 5 Northern California Section: James ay ; ; 
ay “ np age my _ eg rag ~* JOHNSON Hy-precision Hydraulic TAPPETS, through years of severe usage 

fesse, Capt. Frank R. Koplin, m ; 
astr Murray, John Howell Webb. pak under all conditions of service, have proved dependable in every way. 


Quality materials, Johnson craftsmanship and rigid manufacturing control 


Northwest Section: Joseph F. Cornell. 
— — have made possible the outstanding performance of these teppers:’ 


» and onan Section: L. A. Christensen, 

ncent esse M. Roseberry, Ix 

on erry, Joe M. Walyer. JOHNSON: TAPPETS as conventional design for ‘automotive pe, aircraft 
at, se Section: John Bowman, engines are also giving iteedion t biylie- ene service. coke $ 
War “onaid Louis Hannon. WS fe 


aa eee 


C _ Pittsburgh Section: James Richard 


L 

: A ' St, Louis Section: Jack J. Goldstien, 
ud- . na § k ’ 

" 


South : 
5 “y ea A Te perry Glover, Rob: J Oo | N Le) N PRO D U Crs, i | Cc. 
ot I ie Sted Harman, Henry © MUSKEGON HEIGHTS, MICHIGAN 
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NEW MEMBERS Qualified 


These applicants who have qualified for admission to the Society have been 
welcomed into membership between June 10, 1945, and July 10, 1945. 

The various grades of membership are indicated by: (M) Member; (A) 
Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 
ber; (FM) Foreign Member. 





Baltimore Section: William T. Dyas 


(A), Lt. J. E. Laurance (S M), George (M). 
Logan (M), Gustave William Matlat (M). 








For more than 73 years The Chicago Screw Company has maintained 
its leadership in meeting the exacting demands of many and varied in- 
dustries. Our experience, gained in making millions of Precision Screw 


Machine Products is at your command—now. 


We can produce any of your special screw machine parts in any size 


from %” diameter to 5” diameter in any type of raw material. 


Our facilities are most complete and include all modern methods of 
heat treating and hardening, plus secondary machining operations such 
as Milling, Drilling, Boring, Broaching, Grinding of any type—precision 
Thread Rolling and Grinding, Hydrogen Brazing, Electronic Heating, etc. 


In your present plans for post-war products— 
try “Chicago Screw’’— manufacturers of pre- 





cision-made Screw Machine Products. 


THE GHICAGO Screw Co. 


ESTABLISHED 1872 


1026 So. HOMAN AVENUE CHICAGO 24, ILL. 





Buffalo Section: Baboo Ram. Teree 


Canadian Section: Air Transport 





















Board (Depart’l), Rep. J. 
R. Mott (M). 


J. Green: Jom. 


Chicago Section: Gerry 1 
Gifford Alexander Cook (A). .. r 
(A), Joseph Snelson Francis (M). He 7 
R. Riewer..()), -C, ¥. Leniienten a 


Bach (4 








Joseph Charles Lepic (J), O. P, Nort \ Pitts 

Joseph Frank Ziskal (M). ieee — 
Cincinnati Section: Fred wy... 

man (A), Robert C. Dall De Solt | 

Dams (J), James J. McGraw (A), Wy, : 

H. Moore, Jr. (J), Frank Henry Muon South 


(J), Paul Edward Speiser (J), 


Cleveland Section: Richard fy. 
Brown (J), Donald C. Cornell (J). [yw 
Hodson (M), Alfred N. Lawrence 
Verne F. Nelson (M), Lawrence M bi. , 
(J), Ralph N. Wiesenberger (A). Pree: Sout! 
Norton Williams (M), Arthur Whi reorge 
Woodward (J). "a 


Dayton Section: Robert H. Eaton (4 Syra 
Carl E. Bagford (A), Robert A. Wells (| 


Detroit Section: Freedom H. Ain. 
worth (J), Harvey J. Anschuetz (A), ¢ 4 
Brady (M), Gilbert Burrell (M), Harry 3 : 
Gotberg (M), James A. Hall (M), Eres | - 
Keller (J), Wilfred L. Kenyon (A), Frank 
K. Kirsch (M), Raymond H. Laird (¥ 
Edward Lassila (M), Ford G. Marti 
Cyril C. McAdams (A), Kenneth E. My Out 
vany (M), Albert O. Roberts (M), Jama Bryant 
Joseph Rodak (A), Frank LeRoy Schwart 
(M), Henry T. Scott (M), George R. Smith 
(J), Pau! Alfred Thorlakson (A), Lester E 
Whiteman (A), Anthony E. Wisne (A 


Texe 


Hawaiian Section: Thomas Forbes, |: F 
(A), Alan K. Moon (A), Frank C. Palme - 
(M), Edward A. Ross (A), Frank Barnar 
Shaner (A). 


Indiana Section: Chester Hull Barger 
(A), Louis G. Crooks (M), James M. I 
(M), Thomas Lloyd Hendricks (A 
bert E. Oles (M), E. Swain Russe 
Raymond W. Semmler (J), Gene P 
cipher (A). 


Metropolitan Section: Wi\\iam J. Con An 
nelly (M), Macon Fry (M), Carl E. Haber 

mann (J), Gordon W. MacKinney 

Michael G. Mavleos (J), M. K. M 

Stuart Merkel (J), Archibald T. Miller (M 

David Wm. Moore, Jr. (M), Howard M 
Mulder (J), William F. Schick, Jr Lat 
George S. Wheat, Jr. -(J), James W. Whee:er as 


(J). bat 


Mid - Continent Section: 
Champney Alden (M), S. B. Ingerson (™ NI 
G. G. Oberfell (M). R 


Milwaukee Section: Charles James Ma 
shall (M), Wendell J. Sande 
Watkins (M). 


Mohawk-Hudson Group: 
love (A). 


New England Section: Samuel Veo 
(M). 


Northern California Section: 
neth U. Meguire (J). 


Northwest Section: [Fre 
(A). 


Oregon Section: Roy C. Howare (A 


Peoria Group: Robert V. Lars 
Dean Uhll (J), R. C. Williams (M 
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hia Secttens William C. Avery 
peledePn t (J), Charles E. Fogg 
Fraher (J), W. F. Gittler 
F. Ogle (A), Joseph R. 


ul 


p Section: Elmer C. Johnston 
— iiler (M), Porter R. Wray 


Scit Lake Group: William LeRoy Pull- 


n California Section: Alden 
_— . Robert C. Crabb (A), 
‘ { en Hersch (M), Eman- 

- tchell Vernon Lillywhite 
nnet Smith (A), Eugene Loner- 
one r, (J), Ralph Wall (A). 


a 


, Henry Francis Hensel 
William Laubin (M). 


Southern —- England Section: 


Syracuse Section: Jean S. Chadwick 


Texas Section: Clyde A. Watkins (M), 


Twin City Group: W. H. Likins (A). 


Nasagrry tae Section: Lt. Robert F. 
SM), Robert A. Riley (SM). 


_ Ontside of Section Territory: John 
\ Donald Cheatham (A), 
Eder (J), Frederick J. 
Clarence A. Kerner (A), 
J), De an M. Lewis (J), 
g A. Peterson (J), William 
Pearce S m (J), A. C. Swygard (A). 


George Dunstan (FM), 
George-Davies Edwards 
9 hn Randall Nutter (J), 
Major Frank Walker Smith (FM), 
Valentine Wilfred Stacey (FM), 


Foreign: David 





Applications Received 


cont. from p. 39 


Lansing | k J. Hensley Foote, William 

Gr yn Heeseler, R. D. Hub- 
arc M. Hutcheson, Eden V. Jackson, 
Kir Lee J , Holmes Koerner, A. L. 
Lawrence, J Lawrence, Jr., Leroy E. 


Henry P. Mitchell, C. A. Moore, 
irry Obenshain, John Guy 
Alfred Pettit, John Hamp- 
Nelson Y. Tennis, C. A. 
is C. Utterback, Bernard J. 
Abbott Watker, Benjamin 

John W. Wills. 


Western . onone Section: Donald P. 
E. Williams. 

Outside of Section Territory: George 
V. Kalb, Cpl. Thomas 
Warren Henry Rogerson, 


Foreign: = Peret 


z Benzahav, Palestine; 
enton, England; Ephraim 
Au; Plummer, British West 
Semmons, England; Wil- 
Charles 


Watson, England; 


England. 
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Training Program Proposed for Mechanics 
by H. H. STRAWN 


International Harvester Co. 


quicker service in the future than they have 
received in the past. 

Training of apprentice mechanics in cus 
tom service stations is due for as much 
streamlining as vehicle servicing methods 
First, minimum qualifications of a trainec 


m Peoria, April 23 
(Excerpts from paper entitled “Motor Truck 
Maintenance’’) 

OST truck owners have learned the value should be raised so that he will have one 
of periodic inspection and preventive year of vocational training in automotive 
maintenance during these war years. There- Trainees recommended by these 
fore, it is reasonable to expect that the de- vocational schools should be 
mand for good service will continue at a local 
high level and that owners will expect 


mechanics. 
employed by 
automotive establishments for practical 
shop training. 
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Shop training should be conducted in a 
centralized training school rather than in a 
custom shop. This school should be set up 
yn a departmental basis similar to actual 
custom shops. After the trainee has become 
proficient in rebuilding a given unit, he 
should then be advanced to the next depart- 
ment. Through a program of this kind, 
many apprentice mechanics could be devel- 
oped into experts, each with a number of 
specialties. 

Vehicle manufacturer; will also make new 
services available to the fleet owner; these 
will include service bulletins and other tech- 
nical material, some of which will outline 


step-by-step procedures for rebuilding vari- 
yus units of a truck. Charts, slides and 
motion-picture films will assist the fleet 
ywner in training his drivers and mechanics. 
Centralized schools may also serve the pur- 
pose of instructing fleet owners, maintenance 
superintendents or foremen in the latest shop 
procedures, and to familiarize them with all 
eatures of a given product. 


In comparing shop procedures and train- 
ing systerns of the past with those of the 
future, it is obvious that motor truck owners 
will benefit not only from the standpoint of 
better service, but also in a reduction in his 
VE rall cost of operation. 


Every need in the field 


of Universal Joints is 


included in the Blood 


Brothers line... famed 


for Dependability .. . 


Simplicity and Economy. 


q 


UNIVERSAL JOINTS 


BLOOD BROTHERS MACHINE CO. 
ALLEGAN, MICHIGAN 
DIV. STANDARD STEEL SPRING CO. 








Graphical Method 
Determines Weight 
Of Radial Engines 


by G. L. WILLIANs 


and A. B. MILLER 
United Aircrat Corp, 


a 1945 War Engineering — An: 


Mertine 
(Excerpts from paper entitled 
Balancing of Radial Engine 

N the determination of crankshaft com 

terweight size for a radial engine the 


has not been complete unanimity 
among engineers in regard to the method 
to be used and the fina 
obtained. 

The commonly used C 
method consists of a division of 
parts into rotating and reci 
by weighing and then combining the 
of all the rotating with one-half 


] 


yf the reciprocating weig 
equivalent master balance w 
the crankpin for balancing 
In 1930 an analytical method for deter 
mination of master balance weight w 
sented by Prof. Albert Coppens of 
versity of Louvain. This metl 4 
somewhat different result from 
tained from the conventional 
graphical method, sometime 
the center of gravity method 
siderable use in the design of re 
machinery and has been used 
it least one radial engine 
The result obtained by this met 
igree exactly with the conventional 
The actual differences inv 
tively small, being in the neig 
0.3%. This is close to present 
tolerances on balancing. 


Six Engines Predicted 
For Future Transports 


by P. M. MAGRUDER 
Glenn L. Martin Co, 
= Metropol! 


Excerpts from paper entitl 
Trends in Intercontinental 1 
Aircraft’) 


HE future of intercontinental tra 

aircraft will probably be divided int 
periods. The first period, immediate 
lowing the wdr, will witness a class 
of the usefulness of large transport 
which includes: medium-size, 4-cng 
planes capable of 2000- to 
nomical range; large 4-engine ‘and 





with ranges upward of 3000 to 
and very large flying boats 
4000-mile category. These types 4 


flying or are in the process 
The second period wil 
ment of more highly special 
designs. Larger types than eit 
or Mars will use six or more 
will probably be gas turbit 
binations. This period will 
lar hull supercharged flying 
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tip floats, and competing 
with the landplane, yet re- 
urgin of economy through 
oad obtained by eliminat- 
he Io gear. It will have a high 
age id low power loading in 
at 1 speed over 400 mph. 
“dev nt of the all-wing type in 
' certainly in the landplane 
ol the flying boat category, 
‘te | take-off, will be another 
-wal ishment. 
he basic landplane configuration, other 
= the all-wing type, will be distinguished 
xtremely long fuselages with the wings 
ack from the-nose. This may lead 
a tail first arrangement. 
4 creat deal of research will certainly be 
ling service for passengers 
who will demand the utmost in luxury and 
sfortable accommodations, In addition to 
giling the traveling public speed, we must 
as good or better than can 
tained by sut#face transportation. 





provide service 


Wing and Power Loadings 
Team in Air Cargo Design 


by R. J. NEBESAR 
Universal Moulded Products Corp. 

a 1944 National Air Cargo Meeting 
erpts from paper entitled “A Study on 
iencies of Cargo Airplane Designs’) 


|' ) formulas of distinctly high merit 

uggested in the past for 
cargo airplane efficiencies: 
Efficiency factor = 


Cargo load X Cruising speed 


nation of 





Cruising horsepower 
Cargo utility factor = 
Range 





argo load Flying time + Handling time 


zht Empty Landing speed 
tis proposed that by a combination of 
th, a satisfactory formula could be de- 





In general, 


gine sizes 


the variation for different en- 
is much less important than that 
r different wing loadings. This effect is still 
pronounced as the range requirements 
For example, at normal gross 
h medium engine sizes of 4200 

the drop of efficiency for increased 
fange trom 500 miles to 1000 miles at wing 
lings at 20 or 26 |b. per sq ft is less 
tan 7% of the one obtainable at 500-mile 
tange. The corresponding efficiency decrease 
11% for 33 Ib per sq ft wing loading, 
«24% for 40 lb per sq ft wing loading. 
the same time, the efficiency at 500-mile 
fange tor 33 lb per sq ft wing loading for 


tis partici 


ular engine size is only 75% of 








an 
Ay 


“at at 20 Ib per sq ft wing loading, while 

‘one ior 40 lb per sq ft wing loading is 
407 
4/0. 

Othe overload weight condition, even for 
ranoe 


the efficiencies of airplanes with 
idings are greatly improved. As 
expected, airplanes of high wing 
rot show such great improve- 
ne actually as low as 25% of 
wing loadings. 


W Wine 
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For bigger airplanes with bigger engines, 
it would approximately equalize the efh- 
ciency factors at 20 and 26 lb per sq ft wing 
loadings at normal gross weights. Wing 
loadings beyond 26 lb per sq ft, however, 
stay highly inefficient. For instance, at nor- 
mal gross weights for airplanes with 2400- 
hp engines at 500-mile range, the efficiency 
factor at 4o lb per sq ft wing loading is less 
than one-half of the one at 20 |b per sq ft 
wing loading, and about 53% of the one 
at 26 lb per sq ft wing loading. For air- 
planes with 7000-hp engines, 500-mile 


ings of 20 or 26 lb per sq ft. For greater 
ranges, however, the efficiency factors for 
wing loadings above 26 lb per sq ft de 
crease at a higher rate. 

Similar conditions exist at the overload 
weight. 

From the viewpoint of economical cargo 
and freight transportation where cost must 
be closely watched, it seems that for an 
efficient cargo airplane design the optimum 
wing loading corresponding to power load- 
ings of 15 to 11.5 lb per take-off hp lies 
between 20 and 26 lb per sq ft. Such com 


range, the curves flatten and this ratio is 
improved to 61% of those with wing load 












Ingenious New 


New Shankless Roll-Forged Drill is 
Faster, Tougher, More Economical 


Developed by Ford for wartime uses —available 
now to industry in general. “More holes at less 
cost,” is the claim for this ingenious new Shankless 
high speed drill—made in two parts—the drill it- 
| and a removable taper shank, known as the 
“drill driver.’”’ By this separation, costs to the user 
have been cut 20% to 30 % under conventional taper- 
shank drills. In the conventional drill, the shank 
must be discarded whenethe point and flutes are 
worn out. Here, however, the drill driver is used 
throughout the lives of many drills. Shankless drills 
are roll-forged and twisted, unlike the machined 
manufacture of ordinary drills, for improved struc- 
ture. 

Principal advantages are (1) Lower first cost. 
(2) Greater hole production because of greater 
strength. (3) Reduced breakage with tough “‘shock- 
absorber” neck. (4) Greater onach of usable flute. 
(5) Greater scrap recovery value of unused portion 
of drill. 

Wartime advantages of Wrigley’s Spearmint Gum 
show how this quality product, too, can help in- 
dustry—once it again becomes available. In the 
meantime, no Wrigley’s Spearmint Gum is being 
made; and none will be made, until conditions per- 
mit its manufacture in quality and quantity for 
everyone. That is why we ask you to “remember 
the Wrigley’s Spearmint wrapper,” as the symbol 
of top quality and flavor—that will be back! 


You can get complete information from 
Republic Drill & Tool Co., 322 S. Green St., Chicago 7, Il. 
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Technical Methods 


Available Now to Industry in General 


vad carrying performance. 





bination of wing and power loadings gives 
the best 

















Shankless Drill and ‘‘Drill Driver’ 


Remember this wrapper 





Z-78 














we 


P-61 Features Retractable Ailerons 


by R. R. NOLAN 
Northrop Aircraft, Inc. 

m So. California, May 3 

(Excerpts from paper entitled “Production 


Engineering Highlights of the P-61 
Black Widow’’) 


URING the battle of Britain our company 
was commissioned by the Army Air 
Forces to design and build, on a production 
basis, an entirely new type of airplane-—a 
night fighter. We decided that all functions 


relating to the interpretation of engineering 
design and the provision of facilities should 
be developed as a single unit termed “pro- 
duction engineering.” The prime purpose of 
this was to clarify responsibility and reduce 
duplication of effort. 

Result of this development program was 
the P-61 Slack Widow, a twin-engine night 
interceptor. It is a mid-wing airplane with 
twin tail booms, and carries a three-man 
crew in a crew nacelle located between the 
two engine nacelles. It has a wing span of 
66 ft and a length of 48 ft 9 in.; it is pow- 





oe. engine buyers 
won't be satisfied for long 
with pre-war models. They'll 
expect and demand engines that 
incorporate every improvement 
contributing to higher operat- 
ing efficiency, longer service life, 
reduced operating and main- 
tenance costs. The really com- 





plete engine will be VISCO- 
METER* equipped. This ‘watch 
dog’’ of engine lubrication takes 
the guesswork out of this most im- 
portant point of engine operation— 
thereby enabling the operator 
to more closely approach the 
service satisfaction built in by 
the manufacturer. 


\ 
co  Magtt® HERE IS THE VISCO-METER* STORY 
\ we This booklet contains photographs and engineering drawings fully 
\ explaining the operation and usefulness of the VISCO-METER*. 
\ Every gasoline and Diesel engine manufacturer and user should 
\ wt have a copy. Write, wire or phone. Without obligation a VISCO- 
\ > =" METER* engineer will deliver it, if you wish. 


oa 
Set - 
_ 


VISCO-METER 


CORPORATION 


BUFFALO 7, N. Y. 


*Fully covered by U. S. and Foreign Patents 
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ered by two Pratt & Whitney 209.1, 
gines, each swinging a 12 ft 2 jn 
bladed propeller. The armament cpp, 
four forward firing 20-mm cannon 
50-caliber machine guns mounted ip . 
mote-control, power-operated turret 7 
Wing structure in most “a - 
most critical, and it is no different wish Z 
P-61. Its wing is a two-spar ate oll 
posed of inner panel, outer panel, a 
The wing spar caps, because of he 
loads imposed, became a maior 
during production. Because of the |,, 
cross-section area required, extrusions a 
not be used on the early P-615 as no 
sion presses large enough were ayaijsh 
From necessity the spar caps were decor 
as die forgings. 
After much trial and error, we 
finally able to obtain extrusions ip 
which were suitable for the job, prody 
Bohn Aluminum & Brass Corp. The 
extrusion, having an 8 in. maxim 
section, weighs about 37°lb per ft. Ar 
ent, spar caps are being milled ip 
less than one hour floor to floor 
The tactical purpose of the 


* 


airplan 


Black W 4 
made low landing speeds necessar 
result of this problem was ful] 
and retractable ailerons or spoilers, ar 
vation. The aileron system of the P-/ 
sists of a combination of two small 
tional-type ailerons and four er panels 
connected to the aileron control system 
Originally the spoiler panels, were forn 
contour on the press brake becau 
contour rolls that would handle ! 
rial were not available. 

Since spoilage was high by 
a satisfactory system was worked ou 
an electrically heated form shaped 
inside curvature of the panel is p 
the ram of the stretch press. A sheet 
10 gage steel is loosely curved over t 
of the form and is held at each end in the 
clamping jaws of the stretch press. The 
forming operation consists of plac 
heated magnesium sheet on the stretch pres \ 
form and shoving it up against t 
sheet metal panel. The hinge br 
the spoilers are also %-in. magne 
and are routed to shape. They a 
by the heliarc method to the forn 











and the spoiler is complete. M 
As the speed of the airplane 1 ased 

the opening moment of the spoilers and the 

trailing moment on the conventional ailerons 


are also increased. At slow speeds with te 
flaps up the effectiveness of the s; 
erons is equal to that of the usual syster 


Airport Runways Meel 
Growing Traffic Need 


by PAUL H. STAFFORD 


= . neteation 

Civil Aeronautics Administratie 
m 1945 War Engineering — A 
(Excerpts from paper entitl 
Airport Runway De 


URING the last decade th ge ee 
ports has amounted to m 
wider, and thicker runways. 
airport is becoming a functi 
on air routes, 
Efficient operation demand 
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yf aircraft not actually 
ff. This means adequate 
of runways and at vari- 

ing aircraft to turn off. 

vay is used for operations 

the terminal is located as 

the mid-point of the run- 

i] runways are used, the 

the terminal is used for 

R atterns will continue to 

mmodate increased traffic 
ons. Delays at the air- 
damaging to short-haul 
ns. 

r airport pavements have 
the Engineers Corps of 
nt and by the Airports 
Aeronautics Administra- 

{ contributes to sound en- 

“ment design. 

built to carry any load 





G by be t are available. The use of 

argest arate ages under each engine or 
10 Litcanel under the fuselage would 

Diet or only re the cost of airports, but in- 

gat ee yer of existing terminals 
{ ved by given weight of 


‘so flmelectronic Units Guide 
uel, Engine Research 


by E. J. McLAUGHLIN 


California Research Corp. 


nm No. California, April 10 


paper entitled “The Use of 
Equipment for Analyzing Fuel 
1 Engine Performance’’) 


METHODICAL development of the in- 
t bustion engine has been car- 
throughout the years until at 
ly high state of achieve- 
instrumentation for en- 
arch has been reached. 
which have been 
into the following classes: 
Types—One type of mechani- 
ich merits special attention 
essure indicator, used for 
letermination of pressure- 
Although this indicator is 
rate, there is the advantage 
sure determinations ob- 
quite accurate. 
With the increase in en- 
operating ceiling of me- 
rs was soon reached due to 
moving parts. Thus, opti- 
developed because of the 
of low inertia charac- 
systems. Although the 
ymewhat in these optical 
, : t of them consisted of a mir- 
, ated by means of a link 
piston or diaphragm ex- 
ssure. By 
ond 


+ 


: 
itroduce the 


indicators 


Meet 
eeds 
FFORD 


nistration 


using a rotat- 
rotating mirror, it 
crank angle 

produce a pressure-time 
e¢ obtained with the bal- 
indicator. 


As additional know! 





edge was gained on the characteristics of 
electrical impulses, a variety of electrical in- 
dicators were produced. Several types of 
magnetic and electromagnetic indicators 
have been constructed, as well as a number 
of electrical indicators of the capacitor type. 
Although strain gages have been known for 
a long time, they recently have been de- 
veloped to a much greater extent in the 
stress analysis required in connection with 
aircraft design. Their disadvantage is that 
they are subject to temperature changes and 
the electrical output is quite low. 

In 1937 work was initiated to develop 
simple, rugged indicators which could be 








LUTCH 


© 





used in all types of service for studying tran 


sient phenomena with a minimum of shield 
ing and a minimum of external amplifica 
tion. Finally, the magnetostriction principle 
was adopted. In this indicator, a rod of a 
special zsloy which has been subject to very 
careful neat-treatment is used to support the 
diaphragm exposed to the pres 
This pickup unit has the following 
advantages: 


, 
cylinder 
sures. 


1. A strong signal is generated, making 
it unnecessary to use extensive shielding or 


very high external amplification. 


2. The pickup requires a relatively 
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If CLUTCH size, weight, power, control, service or price 


is the bottleneck in your plans, our engineers can help 


you “break’’ it. 


Their more than a quarter century of 


CLUTCH engineering experience, specialized laboratory 


facilities, extensive production equipment, and skilled man- 
power are yours to command. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
Contains diagrams of unique applications. 





and complete specifications. 


find help in this handy bulletin, when planning post-war products. 


ROCKFORD CLUTCH [orittinexceine) DIVISION 


tables, 


Every production engineer will 


Furnishes capacity 


BORG- WARNER 
CORPORATION 


316 Catherine Street, Rockford, Illinois, U.S.A. 


dimensions 



















impedance circuit, which greatly simplifies 
the coupling problem. 

3. It is not limited by inertia, because 
there are essentially no moving parts. 

Concurrent with the development of in- 
dicators or pickup units, much progress has 
been made in the development of accessory 
equipment for use with these indicators. 
One of the most widely used indicating units 
at present is the cathode-ray oscilloscope, 
which is a device that has been used exten- 
sively in the field of television 

There are three types of diagrams which 
are used most frequently when studying en 
gine or fuel performance with an oscillo- 
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scope and an internal pickup unit of the 
magnetostriction type. The first is a rate of 
change pressure versus time diagram which 
is the diagram normally obtained when the 
output of a permanent magnet pickup unit 
is used directly on the oscilloscope plates 
which control the vertical deflection of the 
beam of electrons. It is also possible, by in- 


serting an electrical integrating circuit in 
series with the output of the pickup, to 
obtain a pressure diagram. The third type 
of diagram which is frequently used is the 
rate of change of pressure-time diagram. 
The main value of this rate of change of 
pressure-time diagram is to indicate detona- 


If your post-war models are equipped with MECHANICS Roller Bear- 
ing UNIVERSAL JOINTS — worn flange-type bearing assemblies can 
be removed and replaced — on the road — in fifteen minutes — with a 
wrench and screw driver. Let us help you design MECHANICS 
Roller Bearing UNIVERSAL JOINT applications that will give your 


new or improved models this and several other advantages. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 


2020 Harrison Avenue, Rockford, Ill. 





Detroit Office, 7-234 G.M. Bldg. 









tion. It has a further ad, 
will indicate misfiring of 
plugs in engines which a: 
two spark plugs per cylind 
is also extremely valuable 
mination of preignition. 
Electronic instrumentation 
membered, is a research 
suitable for routine troublesh 
Such instrumentation is a 
unless used by experienced 
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CAA Plans to Double 
Airports within Decade 


by JAMES A. WALES. Jr 

Fairchild Aircraft Engine Division 

m Baltimore, Ma 

(Excerpts from paper entitled “More Lanj. 

ing Facilities —the Key to Private Aviat 
Growth’’) 


HE Civil Aeronautics Administration 
fully recognizes the need for airport 
has instituted a program by which t 
be obtained over a period of years after the 
war, thus fostering the growth of aviation 

both in large aircraft and small 
This program includes doubling t 
ent number of airports from’ rough 
to over 6000 in the five- to ten-year 
following the war. There would be 182 
cities with airports which could a 
date air transport operation, which 
any type of operation from charter service 
and small feeder lines to transcontinental 
express service. Though the construction of 
these 1827 airports would cost about $63 
000,000, they would serve about 5000 other 7 
adjacent communities. The CAA proposed any 
plan not only has taken into account the 
need for more airports, but the need for 
them by distribution of population as well 
This is evident by the fact that towns under 
5000 population will have a total of 4008 
airports, while those serving larger cits 
will increase by only a few hundred 
The airport may well be the main street 
of a small town of the future, and @he 
tivities of such a town may depend 








air commerce. The establishment of airports : 
will parallel the growth of communit 

tivity centers such as parks and yacht cluds 

located near enough to our homes 7 

readily accessible. Such airports may We 


become recreation centers. 
One of the simplest and most 
while ways in which air-minded p 





contribute to aviation’s healthy deve 

is to find out what plans hav 

for construction of airports a aif parks 
a little airport built strictly for persona! air 
craft and private planes. A r park 
recently been completed at the 


$25,000 in the little town 
population 2500 people. Particular 
ested in this project have b 
returning servicemen, wl 
merable jobs on the field 

We must act now to be c 
the time comes our com 
prepared quickly and effect 
nationwide landing facilitie 
planes, tor more landing 
key to private aviation’s grow! 


f. 
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° | Li htin dimmers, control panel, and dual 24-v power Astin tn 00 collie on THA oR 
UJltravio et 1g) g converters. ‘ : 


was tried in various positions. This curtain 
3. Antiglare shield consists of a black cloth drape suspended 


(hoice for Cockpits rf First officer's 5a from a pivoted arm inserted in a fitting 


switch panel lights. stalled, the curtain hangs from the rod down 
on by MERLE BROWN, LUTHER 5. Cockpit-dome light. to the throttles and is swung horizontal! 
HOFFMAN and JOHN R. Small guards were tried which projected until the curtain does not materially obstruct ‘ 
i, IFFIN. JR at right angles from the windshield panels the captain’s vision and windshic ld image 
alue GR ’ 4 at top and bottom of the frames. There - fe almost entirely climinat 
— Transcontinental & Western Air, Inc. guards were partially effective, but 


& B 


it and electric 


ig 


directly above the compass Properly in 


Ae 


when The first officer, however, cannot see part A 
made large enough to be completely effec- of the instruments and cannot see through 

= Kansas City, Nov. 17 tive they became so large as to be a serious much of the windshield when the curtaia q 

obstruction to vision. is in use It was decided that the device 

e ; , paper entitled “Co kpit The glare curtain, carried as an auxiliary was useful only as an emergency measure 


Transport Aircraft’’) 





le A ROI undertaken by our com- 


te in 1942 to improve the cockpit e 
R ting of the DC-3 airplane, and it was So much wore... SO” tittle wmcre 


1943. The following are 


Fe arous noes of tishting that were | AMERICA’S SUPER FINE BALL BEARING 


which most satisfac- 
quirements of the ideal sys- 
Land. an wae 't traviolet lighting system using 
ition's Ss t quers together with an aux- 
nt lighting system to take 

twilight condition. 
4 Jarce number of commercially available 
; t nts and lacquers were ex- 
, course of this project, | 
me . fy were tried as coatings on 
. ils and panel backgrounds. It 
t conventional flat black 
1 clear lacquer protective 

st suitable. 





riments with various fix- 
.at uniform illumination and 
rom the glass dials on the 
nstruments with sufficient brilliance could 
btained with several fixtures so 

as to overlap in coverage. It was 
Ron. red that six fixtures could be mounted 
/ DC-3 cockpit structure and produce 


1 recy lt 





best of the available ultraviolet light 
were for 24-v applications. In order 
with the 12- to 14-v electrical 

DC-3, it was necessary to 




















. wer supply or inverter to boost oe 
E 4008 VP} ‘ GRS : 
the potential to the required 24 v. ~ by) #USK> peer > : 
fal , , Mig CAR 
2use of the number of lamps necessary, a ARBON © 
= the use of individual controls for each unit . “Ly BALANCEE Sapte ; 
she me eved undesirable, and a common ’ ‘ ae Seles 
agtet trol unit was designed. This unit pro- 
ear a single starting button for starting 
ai lan two dimming rheostats 
t d controlling three lamps, later discarded 
7 n t mechanical dimming, and a 
ol r lector switch. 
necessary to eliminate wind- e ° 
a by the use of guards or 30°, More Load - 30% Longer Life 
v Nock the paths of light at their Silent Operation 
nail traviolet illumination of the in Extreme Precision 
ey nt idditional light was needed | Supreme Performance 
kpit to illuminate throttles, | Each Bearing Radio Tested 
i trimmer controls, over ’ 
: PH payee pig vertine | Newees in America’s Finest Machines 
rT t lighting used on the compass | 
t ‘ good, and no attempt 
nell rove it, 


Satisfactory operation of 


t luring the test period and 
~ f ed from flight personnel, 


€ n for TWA’s DC-3 aircraft 
ting of the following equip- | a, ae eee 2 of Bearings 
4 . i" trument paint on instru- HOOVER 2 oe AND BEARING COMPANY ANN ARBOR MICHIGAN 
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ghts with mechanical 
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KEEPING A 
“BLOW-HARD” 








The LeRoi Company (Mil- 
waukee, Wis.) selects 
Young Radiators and Inter- 
coolers for their huge 
Portable Air Compressors. 





Saepe use borders on abuse .. . where the heat of com- 
pression as well as the heat of combustion must be dissi- 
pated ...there you will find Young heavy duty Heat Transfer 
Equipment doing double duty. In the tough assignments of the 
rugged compressors above, Young Radiators maintain uniform 
engine temperatures in spite of highly variable heat range due to 
alternate idling and full load of compressor motors. Specially 
designed Young After-Coolers for single stage compressors— 
and Young Inter-Coolors for double stage compressors—effec- 
tively discharge both heat and condensation. While there are 
many standard Young units adaptable to engine jacket liquid, 
lube oil and similar cooling assignments, special radiators can 
readily be built to your needs. Consulting Young Heat Transfer 


Specialists costs nothing—can save much. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oi! Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat Exchangers e Engine 
Jacket Water Coolers e Unit Heaters e Convectors e Condensers e Evaporators e Air Conditioning 
Units e Heating Coils e« Cooling Coils e and a Complete Line of Aircraft Heat Transfer Equipment 


YOUNG RADIATOR COMPANY, Dept. 315H RACINE, WISCONSIN, U.S.A. 
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Private Plane Sales 
May Exceed 20,000 


by RICHARD King 
Taylorcraft Aviation Comp, 


m Baltimore, May 10 


(Excerpts from paper entitled “Pos. , 
Aviation Developments and Prospects" 


HE answer to how many airplanes will 

privately owned after the war is stil] any. 
body’s guess. However, we believe that hy 
using the average rate of growth during the 
six pre-war years, 1936 to 1941, we could 
expect a normal demand of 20,000 airplanes 
for the first post-war year, based purely og 
the fulfillment of the indicated annual » 
placement. 

This calculation does not take int 
sideration the increasing public interest oj 


the war years, or the fact that entirely new 


markets have been opened up by the tr 
mendous building up of our armed 3 
forces. One widely published surve 


us that 85% of the military pilots who wer 


questioned stated they will want a 
their own. If only 1% of the 2! 


| 


men in the air force buy airplanes, another 


25,000 ships will be added to 





replacement demand. 


One of the many factors which enter intp 
any survey of sales potentialities is that o 


ost. The original cost of the average 


plane is not much more than that of a good 
car. While insurance, maintenance, hangar 
rental, and affiliated items increase the inital 
expense, prices will decline as more ait 


planes are built and sold. 


Lack of proper landing facilities is another 
condition limiting the use of airplanes, We 
need a sufficient number of “L” strips, “T” 
strips, air parks, and small airports where 


these planes can be landed and rei 


during stop-offs. We must also i 
field of utility for the personal plan 

The light plane, for exa 
used for observation work, 
raphy, quick transportation of 
supplies in this war; before tl 
put into practical use by farmer 
forest fire patrols, and so fort 
put to many other uses as well 

The use of the airplane f 
spraying of crops as well a 
ing daily more widespread 

We are now preparing t 
ducational program. We int 
school at the factory, for we { 
representative’s business does n 
top with his sale of the a 
hanics must also know how 
irplane to assure the owner 
what he gets out of it. We ar 


tandards for hiring airplane s 
must be good pilots, prefer 
mercial license, and the 
good previous record in 
Above all, they must know 


Ww to maintain good wi 
We are undoubtedly 
urplanes, and engineers 


kee 
laK 
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the 20,000 
which would represent the normal pent-up 
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Ne built the skill 
of the craftsman 
into the machine! 
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ls every raceway for a Hyatt Roller Bear- 
ing were painstakingly fashioned by expert 
tool makers they could be no more con- 
centric or of more uniform wall thickness 
than obtained by our centerless grinding 
machine production. 

First we externally grind by our im- 
proved arborless grinding method. Then 
the perfect outside periphery thus obtained 

used as a guide in grinding the inner 
liameter of outer races, the track upon 
which the rollers operate. 

This new principle invented several years 


BOTTOM aa 


ORIVING 
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pms WALL THICKNESS 
BEARING RACE CHUCKLESS GROUND / D. 
CENTERLESS GROUND 0O.D. 


ago by Hyatt Methods and Equipment 
Engineers we call ‘“‘Chuckless Grinding.” 
Thus into the machine we built the skill of 
the craftsman and precision manufacture 
at a mass production pace was born. 

This is just another example of the many 
exclusive manufacturing processes which 
enable us to build accuracy, longer life and 
more dependable performance into Hyatt 
Roller Bearings for every application. 

* ‘ * 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARINGS 
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Air Travel Gains 
Momentum 
by W. C. WOLD 
Consolidated Vultee Aircraft Corp. 
mw San Diego, April 17 


(Excerpts from paper entitled “Postwar 
Transcontinental Air Transportation’’) 


HAT are some of the factors favoring an 
increase in transcontinental air traffic? 
The war has enabled aviation to gather 


the momentum which might have required 
ten ordinary peacetime years. Thousands of 
service men and women have traveled 
throughout the world by air, and to them, 
flying has become as ordinary as bus or rail- 
road travel. 


The increased size of aircraft is another 
favorable factor, for it will do much to 
eliminate fear. People will feel secure in 
an airliner in which they are accompanied 
by 200 or more fellow passengers taking 


he same “risk.” 


The increased speed of tomorrow’s air- 
plane will also encourage air travel. 


We should not discount the effect of the 
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economic truism that n 
inversely with price: 


corollary that cost decr 





size. Aircraft like the t60-ton c=” 
Model 37 are not just ti enary ava , 
ot comparable military ai = ¢ 
efficient and economica why. 


ments, for, disregarding 
craft operating costs decr 
size. 

It is evident we ar 
larger and faster airplane 
to reduce the cost of trav 
resultant increase in siz« 


Planes Thrive with 


Turbosuperchargers 


by W. McCLURE and P. BANCEI 
Wright Aeronautical Corp 


m Metr in. A 


(Excerpts from paper entiti 
chargers for Transport Airp 


HE application of a turb 

an aircraft engine provid 
stantially higher power availab 
engine at almost all operating altit 
a large reduction in the er 
noise; and (3) lower fuel 
high-altitude flight. 

Any airplane which wi 
Civil Air Regulations for take 
have an engine which will pr 
ciently high cruising power 
nomical operation at least at 25 
the sea level maximum cruising r is Fo 
obtainable at that altitud 
vides this cruising power 





This speed increase is « 
crease in the engine overhat 
cost, for there is no increa 
power above the accepted star 

Fuel and oil consumption w 
supercharged engine are ind 
tude and vary only with 


since the additional sup« J 

for high-altitude flight is ; ( 
mally wasted energy in t 
Consequently, the fuel 
lars per mile decreases 
speed are increased. 


The turbo also increa 
safety of a high-altitude 
provides a high margin 
normal cruise power for 
tion. Thus, the ceiling of 
with one engine out, of w 
is possible which permits 
pleted at scheduled altitud 
duces fuel reserves. 

In addition to. lowerin 
transportation, the turbo 
erable bearing on the de 
transport as a whole fr 
point of view. 

Since a_ turbosupercharg ‘ 
principle which is the same 
in engine mufflers, that is 
the pulsations to practica 
through the exhaust, it act 
exhaust muffler. The resul re 
the turbo’s exhaust is lowe! n 
that emitted by the more 
haust collector. Also, the s r 
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the sound emitted by 
hich rotates up to speeds 
ie net result is a sound 
litude and higher fre- 
oduced by an unmuffled 





higher altitudes a pres- 
absolute necessity, and 
Caseg gee o is a help to the air 
: s it can be bled to pro- 
of for cabin ventilation and 
tend a s. The desirable fea- 
a ¥ f cabin supercharging are 
a system with regard to 
essure controls, and the 
rature control equipment. 





art ger design must naturally 

tal ssible. If the turbosuper- 

a vill stand higher exhaust 

a decided weight saving 

| ductwork can be realized 

turbo as close as possible 

The added weight of the 

complet nstallation can then be kept 

(CEL t slight twice the weight of the turbo 
Co: itself. ion, the compactness of the 
op vermit the design of a pow- 
ant \ aerodynamic drag which 
n be quickly installed or removed as a 


I chnique of analyzing engine-turbo 

nerformat 1s been developed and checked 

turbosupercharger selected for a 

articular engine or airplane installation can 

he expected to allow the maximum utility 
ng power of the airplane. 


. " War against Elements 
 MmFought in Pacific 


BB by Masor A. E. CLEVELAND 
z Office of Chief of Ordnance-Detroit 


m Detroit, June 4 


from paper entitled “Ordnance 
¢ Activities in the Southwest 
Pacific Theater’) 


‘ _ SION may be considered one of 
t problems in the Southwest 
Ordinary 


P paints scale off in the salt 
14 gage sheet steel left 
the warm sea breeze will 
rough in 24 hr. Mold grows on 

ith articles if left for any 

untended. Even glass is 
gus growth and subsequent 


n 


f all this on Army equipment 

e first and second echelon pre- 
maintenance requirements. Vehicles 
tating in or around salt water must be 
ished with fresh water daily. 

= _ ams must be cleaned and oiled more 
a canvas must be specially 
and leather must be treated 
id clothes and blankets must 








*Drushed and hung in the sun often. 
d _- important problems are those of 
aa ,,' and flotation. Here the all-wheel 
Q * has ¢ a long way toward permit- 
vcelled wae operation of the wheeled 
» fe ’ u ditions of traction previ- 
oy _ 1 impossible, but it offers 
‘anal tf vant when the mud is soft and 
at} — ttoms at the point of lowest 


The answer to the ques- 


No. "HB August, 1945 


tion of what can be done to the wheeled 
army vehicle to make it more satisfactory 
for the soft, muddy type of country running 
lies in a combination of three directions — 
more ground clearance, more flotation, and 
better grouser action. 

Soldiers in the Southwest Pacific area have 
cobbled up many devices for themselves 
which have not been supplied on their vehi- 
des. The Ordnance Department has fur- 
nished improvements, but more are needed 
in this hazardous climate. Some of the 
requirements are: 

1. Waterproofed and mudproofed brakes. 

2. Permanent-type fording equipment 
(now accomplished). 


3. Increased cross-country mud ability for 
wheeled vehicles. 

4. More driver comfort, including im- 
proved ride, seats and weatherproofing of 
the cab. Automatic windshield wipers have 
since been added to the % ton vehicles in 
production. 

5. “A” frames in kit form readily at- 
tachable to all cargo vehicles equipped with 
winch to assist in the unloading of cargo. 

6. A means of readily attaching pontons 
on the lighter transport vehicles, % and %% 
ton, such pontons to be blown up by ex- 
haust gases from the vehicle, and used in 
transporting them across rivers deeper than 
they can ford. 
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Nothing begets more confi- 
dence and satisfaction in 
any car, new or old, than 
perfectly operating shock 
absorbers—and that means 
just one thing — Gabriels. 


Gobi 





e@ “Care free’ describes the dealer 





who installs new Gabriels care 
free, because of a positive assurance 
of the end of all the troubles that 
“Gabriels” are engineered to cure — 
erratic steering, wheel hop, curve 
sway, brake dive, spring breakage and 
abnormal tire wear—all adding up to 


complete customer satisfaction. 


Gabriel plays a big part in extending 
the working life of present cars—and 
in the new era of the new cars just 
ahead, look to Gabriel to lead the 
way in safety, comfort and efficiency 
on the highways on passenger 


cars, trucks and busses. 


Gabriel dealers are successful dealers 


—because they’ve got what it takes, 


Write or wire today for particulars. 
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To Help You CUT COSTS 





with CUTTING FLUIDS... 





..-.Four Booklets 


Machining costs come down and 
machining quality improves when 
cutting fluids are selected and used 
scientifically. To help you use cut- 
ting fluids to better advantage, D. A. 
Stuart Oil Co. has available four 
pocket-size booklets full of informa- 
tion gathered from over eighty years 
experience. 

1. Cutting Fluids for Better Machining. 
A comprehensive 60-page hand-book on 
cutting and grinding fluids. Contains much 
data on general machining as well as oils. 

2. Grinding with Oil. Deals with the use 
of oils for production, precision grinding. 

3. The 577th Oil. Contains twenty-two 
case studies showing results of proper oil 
application. 

4. Water-Mixed Cutting Fluids. A new 

booklet which explains the “how’’ and 
“why” of so-called ‘soluble oils” and giver 
many tips on how to handle them. 
These booklets are yours for the 
asking. Indicate by number which 
you are interested in. D. A. Stuart 
Oil Co., Limited, 2727-5] S. Troy St., 
Chicago 23, Illinois. 





p.A. Stuart (Jil co. 


ESTABLISHED 1865 


Stocks in Principal Metal-Working Centers 








Reduced Weights 
Favored for Engines 


by E. R. RUTENGE 


Waukesha Motor A 





B® So. California 
(Excerpts from paper ed “Mf 
dustrial Engines and r Ape 
HERE will be many improveme 
internal-combustion engine field a: 
goes on, based primarily on the de 
of new and better 


terials, bett 
and improved economic conditions. 
will probably become lighter in weich « 
have higher output due to these de 
ments. However, the controlling factor 
engine design are the fuel 

must operate. 


on wi 


One vital phase in the use of 
combustion engines that must 
lightly is proper, regular, routine 
nance of this valuable heart of power enuj 
ment. 


NOt De tak 


The war has taught us a great de 
the importance of knowing how 
engines to handle the available fu 
lead content gasolines are poison t 
We have had to use fuels for w: 
tions that contained 3 cc of lead 
which caused much troyble, mer 
these gasolines had to be used du 
availability of aviation gasoline 
quantities to take car¢ 
quirements. 





Post-war gasoline will hav 
ing of about 75 to 78 in the 
and will not contain more than 2 cc of lq 
per gal, even in the premium grades. 7 
availability of 100 octane gasoline willf 
be very great due to its high cost of prod 
tion. 


an 


regular grag 


Surface Finish Control 


We have been giving much attention 
surface control in the manufact 
parts. We use surface ana 
root mean square reading 
or visual reading. Faxfilm 
and fast, as an actual surface t 
is covered with liquid « 
piece of film is pressed firml 
moved in a few seconds. 7 


1 


placed in a holder and j 














Position Wanted 


MECHANICAL ENGINE 


nter 


Ten years’ experience in I 
nal Combustion Engine Resea‘t 
—-testing and calculating Graig 
ate of the Sorbonne —MS.! 
Mechanical Engineering, Pet 
sylvania State College. 


Seeks position with respons 
firm in the field of Diesel, 4 
line engines or Gas Tu bines 

PT tial 
Release from present pose 
assured. 


Address 


Box 127, S. A. E. — 
29 West 39th St., New York, ®. « 
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Basic Fact 
Contributig 


Synthetic 





